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Redox reactions are those reactions in which 

oxidation and reduction takes place 

simultaneously. 

 

OXIDATION 

o Oxidation is addition of oxygen / 

electronegative element to a substance or 

removal of hydrogen / electropositive 

element from a substance. 

o Oxidation involves loss of electrons. 

o If an element losses one electron, it gets a 

charge of +1. 

o During oxidation, the oxidation number of 

the element is increased. 

o The element which undergo oxidation is 

called Reducing agents 

 

REDUCTION 

o Reduction is removal of oxygen / 

electronegative element from a substance 

or addition of hydrogen / electropositive 

element to a substance. 

o It involves gain of electron. If an element 

gains one electron, it gets a charge of -1. 

o During reduction, the oxidation number of 

an element is decreased. 

o The elements which undergo reduction is 

called Oxidising agents. 

 

 

 

o Oxidation number denotes the oxidation 

state of an element in a compound.   

o It is ascertained according to a set of 

rules. These rules are formulated on the 

basis that electron in a covalent bond 

belongs entirely to the more 

electronegative element. 

o The rules for getting oxidation numbers 

are given below. 

o  

 

 

 

o Oxidation number is given positive sign, 

if electrons are lost. 

o Oxidation number is given negative sign 

if electrons are gained. 

 

RULES FOR ASSIGNING OXIDATION 

NUMBER 

o In free state (or uncombined state), 

oxidation number of all elements shall be 

Zero (0) 

o If combined with other other elements (in 

compounds), oxidation state of : 

a) Flurine (F) is always -1  

b) Oxygen (O) in most of compounds is 

-2. In peroxides it is (-1). In 

superoxides, it is (-1/2). In OF2 

oxidation number of oxygen is +2. In 

O2F2 oxidation number of oxygen is 

+1. 

c) Hydrogen is always +1 (except in 

hydrides, it is -1). 

d) Metals is always positive 

e) Alkali metals (Li,Na,K,Rb,Cs,Fr) is 

+1. 

f) Alkaline earth metals (Be, Mg, Ca, Sr, 

Ba, Ra) is +2. 

g) Halogen in all halides (AX) is -1. 

h) Sulphur in all sulphides is -2. 

 

o The algebraic sum of the oxidation number 

of all the atoms in a compound is equal to 

zero. 

Eg: K2MnO4 

2 × (O.N of K) + 1 × (O.N of Mn) + 

4 × (O.N of O) = 0 

 

o In a polyatomic ion, the algebraic sum of 

all the oxidation numbers of atoms of the 

ion must be equal to the charge on the ion. 

Eg : C2O4
2- 

1. REDOX REACTIONS – OVER VIEW 

2. OXIDATION NUMBER 

UNIT 

08 
First Year Focus Area Based Study Notes 

REDOX REACTIONS 
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2 × (O.N of C) + 4 × (O.N of O) = -2  

 

 

 

1. Calculate the oxidation number (O.N) of 

Sulphur in sulphuric acid (H2SO4). 

H2SO4 

The sum of oxidation states of all 

elements in a compound is always zero. 

Let the oxidation state of S in H2SO4 = x 

2(+1) + x + 4(-2) = 0 

                  2 + x – 8 = 0 

                    x – 6 = 0 or  x = +6 

 

2. Calculate the oxidation number of Cr in 

Cr2O3 

The sum of oxidation states of all elements 

in a compound is always zero. 

Let the oxidation state of Cr in Cr2O3 = x 

2x + 3(-2) = 0 

      2x – 6 = 0 

            2x = 6  or x = 6/2 = +3 

   

3. Calculate the oxidation number of 

chromium in Cr2O7
2- 

The sum of oxidation states of all elements 

in a poly atomic ion is equal to charge on 

the ion. 

Let the oxidation state of Cr in Cr2O7
2- = x 

2x + 7(-2) = -2 

    2x – 14 = - 2  

            2x = - 2+ 14 

            2x = 12 

              x = 12/2 = +6  

 

 

 

i) Combination Reactions 

A combination reaction is a type of reaction 

wherein two or more reactants, or compounds 

are combined to form a single compound or 

product. For Example: Calcium oxide is 

combined with water to form calcium 

hydroxide. 

         CaO + H2O → Ca(OH)2 

 

ii) Decomposition Reactions 

A reaction wherein a single chemical 

compound is broken into two or more 

compounds is called a decomposition reaction. 

 
 

iii) Displacement Reaction  

A chemical reaction in which the more 

reactive element displaces the less reactive 

element from the compound. During this 

reaction, one or more than one atoms are 

replaced by other atoms.  

Displacement reactions are of two types : 

a) Metal Displacement Reactions 

Reactions in which a metal in a compound is 

displaced by another metal in the uncombined 

state. These reactions are mainly applied in 

metallurgical processes for extraction of 

metals. 

Eg:  

 
 

b) Non Metal Displacement Reactions 

Such reactions are mainly hydrogen 

displacement or oxygen displacement 

reactions.  

 

 

3. CALCULATION OF OXIDATION 

NUMBER 

4. TYPES OF REDOX REACTIONS 

06.07.2021 Downloaded from www.Hsslive.in ®



 Prepared By : Anoop Chandran S                                                      | anoopchandrac17@gmail.com 

 

 

 

 

 

iv) Disproportionation Reaction 

Redox reactions in which a compound in one 

particular oxidation state is oxidized and 

reduced simultaneously. It converts the single 

compound into two compounds, in which one 

is of higher oxidation state, and the other one 

is of lower oxidation state. 

Eg:  

 

 
 

 

 

HALF REACTION METHOD / ION 

ELECTRON METHOD 

 

Steps: 

STEP I : Write down the redox reaction in 

ionic form. 

STEP II :  Split the redox reaction into two 

half reactions, one for oxidation and other for 

reduction. 

 

STEP III : Balance each half reaction for the 

number of atoms of each element. For 

balancing each half, proceed in the following 

way: 

(a) Balance the atoms other than H and O for 

each half reaction using simple multiples. 

(b) Add water molecules to the side deficient 

in oxygen and H+ to the side deficient in 

hydrogen. This is done in acidic medium or 

neutral medium. 

(c) In alkaline medium, for each excess of 

oxygen, add one water molecule to the same 

side and 2OH– ions to the other side. If 

hydrogen is still unbalanced, add one OH– 

ion for each excess hydrogen on the same 

side and one water molecule to the other side. 

 

STEP IV : Add electrons to the side deficient 

in electrons as to equalise the charge on both 

sides. 

 

STEP V: Multiply one or both the half 

reactions by a suitable number so that number 

of electrons become equal in both the 

equations. 

 

STEP VI: Add the two balanced half reactions 

and cancel any term common to both sides. 

 

                    ILLUSTRATION 

 
 

 

 

         *%*%*%*%*%*%*%*%* 

 

 

5. BALANCING REDOX REACTIONS 
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1. Explain disproportionation reaction with an  

    Example. 

 

2. Balance the following redox reaction using  

    ion electron method 

 

    P4(s) + OH-(aq)   PH3(g) + HPO2
- (aq) 

 

3. (a) The oxidation number of sulphur in  

         SO4
2- is ……………….  

    (b) Balance the following equation using  

         oxidation number method. 

  Cr2O7
2-(aq) + SO3

2-(aq)   Cr3+ (aq) + SO4
2- 

   (in acidic medium) 

 

4. Permanganate ion reacts with bromide ion  

    in basic medium to give manganese dioxide  

   and bromated ion. Write the balanced  

   equation for the reaction. Skeletal equation 

 is: 

         MnO4
- + Br-   MnO2 + BrO3

- 

 

SAMPLE QUESTIONS FOR BOARD 

EXAMS 
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Dihydrogen (H2) is produced on commercial 

scale in the following manner. 

1) Electrolysis of acidified water Using 

platinum electrode gives Dihydrogen. 

 

 

2) High Purity dihydrogen (>99.95%) can be 

prepared by the electrolysis of warm 

aqueous barium hydroxide solution 

(Ba(OH)2 using nickel electrodes. 

 

3) Obtained as a byproduct during the 

electrolysis of Brine solution (NaCl 

solution) at the cathode. 

 

 
 

4)  Hydrocarbons or coke on reaction with 

steam at high temperature gives 

dihydrogen. 

 

 
                                             Water gas 

 

The mixture of CO and H2 is called as Water 

gas. 

 

► Syngas / Synthesis Gas 

The mixture of CO and H2 is used for the 

synthesis of methanol and a number of 

hydrocarbons, it is also called synthesis gas 

or 'syngas' 

 

 

 

 

 

 

 

► Coal Gasification 

Nowadays 'syngas' is produced from sewage, 

saw-dust, scrap wood newspapers etc. The 

process of producing 'syngas' from coal is 

called 'coal gasification' 

 
 

► Water Gas Shift Reaction 

The production of dihydrogen can be 

increased by reacting carbon monoxide of 

syngas mixtures again with steam in the 

presence of iron chromate as catalyst. 

This reaction is called Water gas shift 

reaction. 

 

 
 

The carbon dioxide formed can be removed 

by scrubbing with sodium arsenite solution 

leaving behind the dihydrogen. 

 

o Presently ~77% of the industrial 

dihydrogen is produced from petro-

chemicals, 18% from coal, 4% from 

electrolysis of aqueous solutions and 1% 

from other sources. 

 

 

 

o Hydrides are binary compounds of 

dihydrogen with other elements 

o Usually, under certain reaction conditions, 

combines with almost all elements, except 

noble gases to form hydrides. 

o Hydrides are classified into three 

i) Ionic or saline or saltlike hydrides 

ii) Covalent or molecular hydrides 

iii) Metallic or non-stoichiometric 

hydrides 

 

1.COMMERICAL PROUDCTION OF H2 

2H 

HYDROGEN 
First Year Focus Area Based Study Notes 

2. HYDRIDES 
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i) Ionic or saline or saltlike hydrides 

Hydrides formed between hydrogen and 

electropositive element of group I and II 

belonging to s-block. These are known as 

stoichiometric hydrides. 

Properties of saline or ionic hydrides: 

o The hydrides of lighter elements like Li, 

Be, Mg etc. have significant covalent 

character. 

o BeH2 and MgH2 are polymeric in structure 

o Ionic hydrides are crystalline, non-volatile 

and non-conducting in solid state. 

o They conduct electricity in molten state 

and liberate hydrogen at anode. 

Eg: NaH, KH, CaH2, BaH2 etc. 

 

ii) Covalent or molecular hydrides 

These are binary compounds of hydrogen 

with non-metals belonging to p-block. 

For example, NH3, CH4, H20, HF etc. They 

are mostly volatile compounds with low 

boiling points.  

There are three types of covalent hydrides. 

a) Electron-Deficient Molecular 

Hydride: Molecular hydrides in 

which central atom does not have 

octet are called electron deficient 

hydrides. Formed by Group 13 

elements. They act as lewis acids. 

e.g., BH3, MgH2, BeH2. 

b) Electron precise hydrides: Those 

hydrides in which the central atom 

has complete octet. Group 14 

hydrides. They are tetrahedral in 

geometry. 

Eg: CH4, SiH4 etc. 

c) Electron rich hydrides: Those 

hydrides which contain lone pair of 

electrons are called electron rich 

hydrides. They behave as Lewis 

bases e.g., NH3, PH3, H20 and H2S. 

Elements of Group 15 to 17 forms 

electron rich hydrides. 

 

iii) Metallic or Non-stoichiometric hydrides 

 

They are formed by d and f block elements 

except groups 7,8 and 9.  

In group 6 only chromium has a tendency 

to form CrH. 

o These hydrides are also known as 

interstitial hydrides because the hydrogen 

atom occupies the interstitial site of metal 

lattice. 

 

o The hydrides are generally non-

stoichiometric and their composition 

varies with temperature and pressure. 

 

o Eg: Ti H1.73, CeH2.7 , LaH2.8  etc. 

 

o Metals like Pd, Pt etc. can accommodate a 

very large volume of hydrogen and, 

therefore, can be used as its storage media. 

This property has high potential for 

hydrogen storage and as a source of 

energy. 

 

Q) Reactions involving hydrogen are carried 

out in platinum surface. Why? 

Ans :Platinum can store a large volume of 

hydrogen. 

 

 

 

Elements of group 7,8 and 9 donot form 

hydrides and are called Hydride Gap. 

 

 

Water which does not produce lather with soap 

easily is called hard water. Hardness of water 

is due to the presence of calcium and 

magnesium salts in the form of hydrogen 

carbonate, chloride and sulphate in water. 

3. HYDRIDE GAP 

4. HARD WATER 
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Hardness can be of two types : 

i) Temporary Hardness 

ii) Permanent Hardness 

 

i) Temporary Hardness 

It is due to the presence of bicarbonates of 

calcium and magnesium in water. It is known 

as temporary because it can be easily removed 

by simple boiling of hard water. 

 

ii) Permanent Hardness 

It is due to the presence of chlorides and 

sulphates of calcium and magnesium. It 

cannot be removed on boiling water. 

Permanent hardness of water can be removed 

by chemical methods. 

 

 

 

Water which readily forms lather with soap is 

called soft water. It is free from soluble salts of 

magnesium and calcium. 

For example: rain water, distilled water. 

 

 

 

Hydrogen peroxide is stored in wax lined glass 

or plastic vessels in dark. Because H2O2 

decomposes slowly on exposure to light as 

follows. 

  

 
 

 

 

*%*%*%*%*%*%*%*%*%*%*%*% 

 

 

 

 

 

 

 

 

 

 

1. Which among the following is a molecular  

    hydride? 

     (a) LiH  

     (b) NH3  

     (c) CrH  

     (d) LaH2.87 

 

2. Briefly explain the different types of  

    hydrides. 

 

3. Give a reason for the following : 

   (a) H2O2 is stored in wax-lined glass or  

        plastic vessels in dark.  

   (b) Hard water is not suitable for laundry. 

 

4. There are two types of hardness of water –  

    temporary hardness and permanent  

    hardness. Give the reason for temporary  

    hardness. 

 

5. Hydrogen reacts with most of the metals and  

    nonmetals to form hydrides. 

   (a) Elements in which one of the following  

        group/groups of the periodic table do not  

        form hydrides? 

         i) Groups I5, 16, 17  

        ii) Group 18  

        iii) Groups 7, 8, 9  

        iv) Group 14  

  (b) Explain the different types of covalent  

       hydrides with suitable examples. 

 

6. (a) ‘Syn gas’ is a mixture of …………….. 

           i) CO and H2O  

           ii) CO and H2 

          iii) CO2 and H2 

          iv) CH4 and CO  

    (b) A sample of river water does not give  

         lather with soap easily when it is cold,  

         but on heating gives ready lather with  

          soap. Why?  

5. SOFT WATER 

6. HYDROGEN PEROXIDE 

SAMPLE QUESTIONS FOR BOARD 

EXAMS 
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7. About 18% of the total production of  

    dihydrogen is from coal. 

   (a) What is ‘coal gasification’?  

   (b) How is dihydrogen produced by ‘water  

         gas shift reaction’?  

 

8. Hard water does not give ready lather with  

    soap. 

    (a) What is the reason for hardness?  

    (b) What are the two types of hardness?  

    (c) Suggest one method to remove hardness. 
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o The includes elements in which the last 

electron enters into the outermost s 

subshell.  

o They have general outer electronic 

configuration ns1-2. 

o The s-Block of the periodic table 

constitutes Group1 (alkali metals) and 

Group 2 (alkaline earth metals). They are 

so called because their oxides and 

hydroxides are alkaline in nature. 

 

 

o Electronic Configuration, ns1, where n 

represents the valence shell. 

o These elements are called alkali metals 

because they readily dissolve in water to 

form soluble hydroxides, which are 

strongly alkaline in nature. 

o Group one elements include : 

 Lithium (Li),  

 Sodium(Na),  

 Potassium(K),  

 Rubidium(Rb),  

 Caesium(Cs) and  

 Francium(Fr). 

 

Physical Properties :- 

a) All the alkali metals are silvery white, soft 

and light metals. 

b) They have generally low density which 

increases down the group. 

c) They impart colour to an oxidising flame. 

This is because the heat from the flame 

excites the outermost orbital electron to a 

higher energy level. When the excited 

electron comes back to the ground state, 

there is emission of radiation in the visible 

region. 

 

 

 

 

 

o Their general electronic configuration is 

represented as ns2 

o They were named alkaline earth metals 

since they were alkaline in nature like 

alkali metals oxides and they were found 

in the earth’s crust. 

o Group two elements include : 

 Beryllium (Be),  

 Magnesium (Mg),  

 Calcium(Ca),  

 Strontium (Sr),  

 Barium (Ba) and 

  Radium (Ra) 

Physical Properties 

a) They are harder than alkali metals. 

b) M.P and B.P are higher than the 

corresponding alkali metals due to their 

small size. 

c) The electropositive character increases 

down the group. 

d) Except Be and Mg, all these metals 

impart characteristic colour to the flame. 

e) The alkaline earth metals possess high 

thermal and electrical conductivity. 

 

 

o Alkali metals dissolves in liquid ammonia 

to form a deep blue coloured solution 

which are conducting in nature. 

     
                                                             Ammoniated e- 

o The deep blue colour of the solution is due 

to ammoniated electron which absorbs 

energy in the visible region of light.. 

o The solution will be paramagnetic. 

1. GENERAL OVERVIEW 

S BLOCK ELEMENTS 
First Year Focus Area Based Study Notes 

2. GROUP I ALKALI METALS 

3. GROUP II ELEMENTS 

4. SOLUTION IN LIQUID AMMONIA 

UNIT 

10 

06.07.2021 Downloaded from www.Hsslive.in ®



 Prepared By : Anoop Chandran S                                                      | anoopchandrac17@gmail.com 

o On standing the solution will slowly 

liberate hydrogen resulting in formation of 

amide.  

o In concentrated solution, the blue colour 

changes to bronze colour and becomes 

diamagnetic. 

 

o The anomalous behaviour of lithium is due 

to the :  

(i) exceptionally small size of its atom 

and ion,  

(ii) high polarising power (i.e., charge 

to radius ratio) 

(iii) High ionization enthalpy 

(iv) Comparably low Electropositivity 

etc. 

 

ANOMALOUS PROPERTIES OF 

LITHIUM 

 

o Lithium is much harder Its m.p. and b.p. 

are higher than the other alkali metals. 

o Lithium is least reactive but the strongest 

reducing agent among all the alkali metals. 

o On combustion in air it forms mainly 

monoxide, Li2O and the nitride, Li3N 

unlike other alkali metals. 

o LiCl is deliquescent and crystallises as a 

hydrate, LiCl.2H2O whereas other alkali 

metal chlorides do not form hydrates. 

o Lithium hydrogencarbonate is not 

obtained in the solid form while all other 

elements form solid hydrogencarbonates. 

o Lithium nitrate on heating gives Li2O, 

while other alkali metal nitrates 

decompose to form nitrite. 

4 LiNO3 → 2Li2O + 4NO2 +O2 

2NaNO3 → 2NaNO2 + O2 

o LiF and Li2O are comparatively much less 

soluble in water than the corresponding 

compounds of other alkali metals. 

 

SOME IMPORTANT COMPOUNDS OF 

SODIUM 

 

 

Washing Soda, Na2CO3·10H2O 

 

► PREPARATION :- 

 

Sodium Carbonate is Prepared by Solvay 

process. 

o Process is based on the  low solubility of 

sodium hydrogencarbonate 

o CO2 is passed through a concentrated 

solution of NaCl saturated with ammonia 

to form ammonium carbonate (NH4)2CO3 

followed by ammonium hydrogen 

carbonate [ (NH4)2HCO3] 

 

 
o Ammonium hydrogen carbonate on 

reaction with NaCl in the solution and 

sodium hydrogen carbonate (NaHCO3) is 

precipitated. 

o Sodium hydrogen carbonate on heating 

gives sodium carbonate (Na2CO3). 

 
 

In this process, NH3 can be regenerated by 

treating solution containing NH4Cl with 

Ca(OH)2 as follows. 

 
 

► ACTION OF HEAT ON SODIUM 

CARBONATE 

On heating, the decahydrate loses its water 

of crystallization to form monohydrate. 

Above 373K, it becomes completely 

anhydrous and anhydrous sodium 

carbonate is called soda ash. 

 

5. ANOMALOUS BEHAVIOUR OF Li 

6. SODIUM CARBONATE 
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► USES OF SODIUM CARBONATE 

o Sodium carbonate is used in soap and glass 

industry, in making paints and dye, in 

metal refining process. 

 

Q) Why potassium carbonate cannot be 

prepared by solvay process ? 

Because potassium hydrogencarbonate is too 

soluble and cannot be precipitated by the 

addition of ammonium hydrogencarbonate to 

a saturated solution of potassium chloride. 

 

 

 

o Also called sodium hydrogen carbonate or 

baking soda.  

o Formula is NaHCO3. 

PREPARATION:- 

Sodium hydrogencarbonate is made by 

saturating a solution of sodium carbonate with 

carbon dioxide. 

 

USES OF SODIUM BICARBONATE 

Sodium hydrogencarbonate is a mild antiseptic 

for skin infections. It is used in fire 

extinguishers. 

 

 

 

SOME IMPORTANT COMPOUNDS OF 

CALCIUM 

 

 

Formula ; CaO 

 

► PREPARATION :- 

It is prepared by heating lime stone in rotary 

kiln at 1070 – 1270 K. 

 
Since it is a reversible reaction, the CO2 

formed is removed as soon as to enable the 

production of CaO. 

► PROPERTIES :-  

o Calcium oxide is a white amorphous solid. 

It has a melting point of 2870 K. On 

exposure to atmosphere, it absorbs 

moisture and carbon dioxide. 

     
o The addition of limited amount of water 

breaks the lump of lime. This process is 

called slaking of lime. 

o Quick lime slaked with soda gives solid 

soda lime 

 

Q) Write chemical reactions to show the 

basic nature of calcium oxide. / Why CaO 

is used as a flux in metallurgic procees? 

 

Being a basic oxide, it combines with acidic 

oxides at high temperature. 

 
 

► USES OF QUICK LIME (CaO) 

 

a) It is an important primary material for 

manufacturing cement and is the cheapest 

form of alkali. 

b) It is used in the manufacture of sodium 

carbonate from caustic soda. 

c) It is employed in the purification of sugar 

and in the manufacture of dye stuffs 

 

 

 

Also known as slaked lime. 

 

► PREPARATION 

o Calcium hydroxide is prepared by adding 

water to quick lime, CaO 

 

 
 

7. SODIUM BICARBONATE  

8. CALCIUM OXIDE (QUICK LIME)  
9.  CALCIUM HYDROXIDE Ca(OH)2 
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o It is a white amorphous powder.  

o It is sparingly soluble in water.  

o The aqueous solution is known as lime 

water and a suspension of slaked lime in 

water is known as milk of lime. 

 

Reaction with Carbon dioxide 

When carbon dioxide is passed through lime 

water it turns milky due to the formation of 

calcium carbonate. 

 
On passing excess of carbon dioxide, the 

precipitate dissolves to form calcium 

hydrogencarbonate 

 
 

Formation of Hypochlorite 

Milk of lime reacts with chlorine to form 

hypochlorite, a constituent of bleaching 

powder 

 

 
 

► USES OF CALCIUM HYDROXIDE 

o It is used in the preparation of mortar, a 

building material. 

o It is used in white wash due to its 

disinfectant nature. 

o It is used in glass making, in tanning 

industry, for the preparation of bleaching 

powder and for purification of sugar. 

 

 

Also known as Lime stone. 

► PREPARATION 

Calcium carbonate occurs in nature in 

different forms like limestone, marble, chalk 

etc. It can be prepared by passing C02 

through slaked lime in limited amount. 

Ca(OH)2 + C02 ———> CaC03 + H20 

Excess of CO2 should be avoided since it 

make calcium hydrogen carbonate, which is 

water soluble. 

 

It can also be prepared by adding sodium 

carbonate to calcium chloride. 

 
 

► PROPERTIES 

Calcium carbonate is a white fluffy powder. 

It is almost insoluble in water. 

 

► ACTION OF HEAT 

When heated to 1200 K, it decomposes to 

evolve carbon dioxide. 

 
 

► ACTION OF DILUTE ACIDS 

It reacts with dilute acid to liberate carbon 

dioxide. 

 
 

► USES 

o It is used as a building material in the 

form of marble and in the manufacture 

of quick lime. 

o used as a flux in metallurgy of iron  

o used in the manufacture of high quality 

paper.  

o It is used as an antacid, mild abrasive 

in tooth paste,  

o constituent of chewing gum  

o Used as a filler in cosmetics. 

 

 

 

 

It is a hemihydrate of calcium sulphate. 

It is prepared by heating gypsum 

(CaSO4.2H2O) at 393K. 

10. CALCIUM CARBONATE, CaCO3 

11. CALCIUM SULPHATE 

(CaSO4.1/2H2O) 
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Dead Burnt Plaster. 

When gypsum is heated above 393 K, no water 

of crystallisation is left and anhydrous calcium 

sulphate, CaSO4 is formed. This is known as 

‘dead burnt plaster’. 

 

USES : 

o The largest use of Plaster of Paris is in the 

building industry as well as plasters.  

o Used to cure if there is a bone fracture or 

sprain.  

o employed in dentistry, in ornamental work  

o for making casts of statues and busts. 

 

Q) Why Plaster of Paris is used for treating 

bone fractures or sprains ? 

Why plaster of paris is used to make 

statues? 

It has a remarkable property of setting with 

water. On mixing with an adequate quantity of 

water it forms a plastic mass that gets into a 

hard solid in 5 to 15 minutes. 

 

 

 

Cement is an important building material. It is 

a product obtained by combining materials 

such as limestone (provides lime and clay 

provides alumina and silica, SiO2 along with 

the oxides of iron and magnesium.)  

 

The average composition of portland cement is 

CaO, 50-60%; SiO2, 20-25%; Al2O3, 5-10%; 

MgO, 2-3%; Fe2O3, 1-2% and SO3, 1-2%. 

 

A mixture of lime (CaO) and sand in the ratio 

1 : 3 with enough water to make a thick paste 

is called mortar. 

 

 

 

 

 

 

 

 

1. Alkali metal having highest reducing  

    power is : ____________ 

 

2. Lithium  shows some properties different 

from other alkalimetls. Give reason. 

 

3. Give the product which is obtained by the 

reaction of Lithium with atmospheric 

oxygen? 

 

4. Breifly explain with chemical equations, 

the commercial process used for the 

preparation of sodium carbonate. 

 

5. Account for the following. 

a) Pottassium carbonate cannot be 

prepared by the solvay process. 

b) Plaster of paris is used to cure bone 

fractures. 

 

6. (a) Alkali metals dissolves in liquid  

         ammonia to give deep blue coloured  

         solution. Explain. 

    (b) What happens to this solution on  

          standing? 

 

7. Match the following. 

Column A Column B 

Sodium carbonate Dead burnt plaster 

Anhydrous calcium 

sulphate 

Slaked Lime 

Calcium hydroxide Quick Lime 

Sodium bicarbonate Soda ash 

 Baking soda 

     

 

 

 

12. CEMENT 

SAMPLE QUESTIONS FOR BOARD 

EXAMS 
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o These includes elements in which the last 

electron enters into the outermost p 

subshell. 

o Elements belonging to groups 13 to 18 of 

the periodic table are called p-block 

elements. General electronic 

configuration: ns2 np1-6 (except for He) 

o The p block elements includes metals, non 

metals and metalloids. 

o It is important that the non-metals and 

metalloids exist only in the p-block of the 

periodic table. 

 

 

COMPOUNDS OF BORON 

 

 

Diborane is the simplest boron hydride. 

► PREPARATION 

i) Diborane is prepared by the reduction of 

boron trifluoride with LiAlH4 in diethyl 

ether. 

 

ii) Laboratory method of preparation. In 

laboratory diborane is prepared by the 

oxidation of sodium borohydride with 

iodine. 

 
iii) Industrial method of preparation. On 

industrial scale, diborane is prepared by 

reduction of BF3 with sodium hydride. 

 

 

 

 

 

 

► Physical properties 

(a) Diborane is a colourless, highly toxic 

gas with a b.p. of 180 K. 

(b) Diborane catches fire spontaneously 

upon exposure to air. 

 
(c) Higher boranes are spontaneously 

flammable in air. 

 

► Chemical Properties 

(a) Reaction with Water : Boranes are readily 

hydrolysed by water to form boric acid 

 

 
 

(b) Reaction with O2 : It burns in oxygen 

evolving an enormous amount of heat. 

 

 
 

(c) Reaction with Lewis base: 

Diborane on treatment with lewis bases 

undergo cleavage reactions to form borane 

which then reacts with Lewis bases to form 

adducts. 

 

 
 

(d) Reaction with Ammonia 

Reaction of ammonia with diborane 

initially gives B2H6.2NH3. and further 

heating gives borazine, B3N3H6 known as 

“inorganic benzene” in view of its ring 

structure with alternate BH and NH 

groups. 

1. GENERAL OVERVIEW 

P BLOCK ELEMENTS 
First Year Focus Area Based Study Notes 

UNIT 

11 

2. DIBORANE (B2H6) 
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► STRUCTURE OF DIBORANE 

Each Boron atom in diborane are sp2 

hybridised. The four terminal hydrogen atoms 

and the two boron atoms lie in one plane. Two 

hydrogen atoms are present one above and 

below this place.The four terminal B-H bonds 

are regular two centre-two electron bonds 

while the two bridge (B-H-B) bonds are three 

centred two electron bond or banana bonds. 

 

Hence diborane is an electron deficient 

molecule. 

 

 
 

► What are called Borohydrides? 

Boron also forms a series of hydridoborates; 

the most important one is the tetrahedral 

[BH4]
- ion. Tetrahydridoborates of several 

metals are known. Lithium and sodium 

tetrahydridoborates, also known as 

borohydrides. 

 

These are prepared by the reaction of metal 

hydrides with B2H6 in diethyl ether 

 

LiBH4 and NaBH4 are used as reducing agents 

in organic synthesis. They are useful starting 

materials for preparing other metal 

borohydrides. 

 

 

 

 

 

ALLOTROPES OF CARBON 

 

The property of an element to exist in two or 

more forms which have different physical 

properties but identical chemical properties is 

called allotropy and different forms are called 

allotropes. Carbon exists in two allotropic 

forms: 

(i) Crystalline  and 

(ii) Amorphous 

 

Crystalline allotropes of carbon includes 

Diamond, Graphite, and Fullerenes 

 

 

 

In diamond each carbon atom undergoes sp3 

hybridisation. Each carbon is tetrahedrally 

linked to four other carbon atoms. The C—C 

bond length is 154 pm. 

 

Properties: 

(i) It is the hardest substance on earth. 

(ii) It is used as an abrasive for sharpening hard 

tools in making dyes and in manufacture of 

tungsten filaments. 

 

 
 

 

 

3. DIAMOND 
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In graphite, carbon is sp2-hybridized. Graphite 

has a two-dimensional sheet like structure 

consisting of a number of hexagonal rings 

fused together. Layers are held by van der 

Waals forces and distance between two layers 

is 340 pm. 

 

It is the thermodynamically most stable 

allotrope of carbon 

 

Properties: 

(i) Graphite conducts electricity along the 

sheet. 

(ii) It is very soft and slippery. 

(iii)Used as a dry lubricant in machines 

running at high temperature, where oil 

cannot be used as a lubricant. 

 

 
 

Q) Why Graphite is used as a lubricant? 

Because of its layers structure, where layers 

are held by vaan der walls forces , hence 

cleaves easily between the layers. 

Q) Why graphite is a good conductor of 

electricity ? 

In graphite each carbon atom is sp2 hybridised 

making three sigma bonds with neighbouring 

C atoms. But the fourth electron forms a π 

bond. The electrons are delocalized over the 

whole sheet. Electrons are mobile and, 

therefore, graphite conducts electricity along 

the sheet. 

 

  

 

Fullerenes was discovered collectively by 

three scientists namely E. Smalley, R.F. Curl 

and H.W. Kroto. 

 

Preparation: 

Fullerenes is prepared by heating of graphite 

in an electric arc in the presence of inert gas 

such as helium or argon. 

 

Fullerenes are cage like molecules. C60 

molecule has a shape like soccer ball and 

called Buckminsterfullerenes. It is the most 

stable form. 

 

Sturcture of Fullerene 

It contains 20 six-membered rings and 12 five-

membered rings. Six-membered rings are 

fused to both the other six-membered rings and 

five-membered rings but the five-membered 

rings are connected only to six-membered 

rings. 

All the carbon atoms are equal and they 

undergo sp2-hybridization. 

 

Properties :- 

(i) Fullerenes being covalent are soluble in 

organic solvents. 

(ii) It also forms platinum complexes. 

(iii)Amorphous allotropic forms of carbon 

coke: It is a greyish black hard solid and is 

obtained by destructive distillation. 

 

4. GRAPHITE 

5. FULLERENE 
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OTHER FORMS OF CARBON 

 

o Other forms of elemental carbon like 

carbon black, coke, and charcoal are all 

impure forms of graphite or fullerenes.  

o Carbon black is obtained by burning 

hydrocarbons in a limited supply of air.  

o Charcoal and coke are obtained by heating 

wood or coal respectively at high 

temperatures in the absence of air 

 

 

 

It is an oxide of carbon. 

 

Preparation: 

(i) Direct oxidation of C in limited supply of 

oxygen or air yields carbon monoxide. 

 

 
 

(ii) On small scale pure CO is prepared by 

dehydration of formic acid with 

concentrated H2SO4 at 373 K 

 

      
 

(iii)On commercial scale it is prepared by the 

passage of steam over hot coke. The 

mixture of CO and H2 thus produced is 

known as water gas or synthesis gas 

 

        

 
 

When air is used instead of steam, a mixture 

of CO and N2 is produced, which is called 

Producer gas. 

 

SUM UP 

Mixture of CO and H2 is called Water gas / 

Syngas / Synthesis gas 

Mixture of CO and N2 is called Producer 

Gas. 

   

 

Properties of Carbon Monoxide 

(i) Carbon monoxide is a colourless and 

odourless gas. 

(ii) It is almost insoluble in water. 

(iii)It is powerful reducing agent and reduces 

almost all metal oxides except alkali and 

alkaline earth metal oxides. 

(iv) In CO molecule there are one σ (sigma) 

and two π bonds between carbon and 

oxygen.   : C ≡ O : 

(v) It is highly porous in nature. It forms a 

complex with haemoglobin which is about 

300 times more stable than the oxygen-

haemoglobin complex. This prevents 

haemoglobin in the RBC from carrying 

oxygen round the body, there by causing 

suffocation ultimately leading to death. 

 

 

COMPOUNDS OF SILICON 

 

 

They are a group of organosilicon polymers, 

which have -(R2SiO)- as a repeating unit. 

 

Production / Manufacture 

o When methyl chloride reacts with silicon 

in the presence of copper as a catalyst at a 

6. CARBON MONOXIDE 

7. SILICONES 
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temperature 573K various types of 

methylsubstituted chlorosilanes are 

formed. 

o Hydrolysis of dimethyldichlorosilane, 

(CH3)2SiCl2 followed by condensation 

polymerisation yields straight chain 

polymers of silicone. 

o The chain length of the polymer can be 

controlled by adding (CH3)3SiCl which 

blocks the ends. 

 

 
 

Properties : 

(i) They are chemically inert, resistant to 

oxidation and thermal decomposition. 

(ii) Silicones are surrounded with non polar 

alkyl group that are water repelling in 

nature. 

(iii)They are heat resistant and possess high 

dielectric constant. 

 

Uses : 

(i) They are used in making water proof 

papers, wool ,textile, wood  etc by coating 

them with thin film of silicones. 

(ii) They are used as electric insulators. 

(iii)They are used as lubricants at high as well 

as at low temperature , as there is very little 

change in their viscosity with temperature. 

(iv) They are used in surgical implants. 

 

 

 

 

 

 

1. Name the colourless toxic gas that is 

produced when BF3 is heated with Sodium 

hydride (NaH) at 450K. Draw its structure. 

 

2. Thermodynamically most stable allotrope of 

carbon is ______________ 

 

3. Draw the structure of Diborane. Write a note 

on the nature of bonds present in it. 

 

4. . (a) What are silicones?  

      (b) Write the chemical equations showing  

            the steps involved in the manufacture  

            of silicones.  

      (c) How can the chain length of silicones  

           be controlled during their synthesis? 

 

5. Sketch the structures of graphite and 

diamond. What is the impact of structure on 

physical properties of these allotropes? 

 

6. Explain any one method of preparation and 

structure of diborane 

 

7. (a) Diborane  is    an  electron  deficient  

         compound.   Explain   the  structure of  

         diborane.  

    (b) What is water gas?  

    (c) Inorganic benzene is ……………… 

 

8. When BF3 is treated with LiH at 450K, a 

hydride of boron is formed. 

     (a) Identify the hydride of boron formed in  

           the above reaction.  

SAMPLE QUESTIONS FOR BOARD 

EXAMS 
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      (b) Briefly explain the structure of the  

            above mentioned hydride.  

      (c) Boron compounds behave as Lewis  

            acids. Why? 

 

9. Account for the following 

    (a) Diborane is act as a lewis acid. 

    (b) CO is highly poisonous in nature. 

 

10. Write a chemical reaction to show that, 

diborane is a lewis acid. 

 

11. (a) Write any one method for the  

            preparation of Carbon monoxide  

     (b) What do you mean by producer gas? 

 

IMPORTANT QUESTION: 

 

12. Diamond is covalent, yet it has high 

melting point. Explain 

ans : /Structure of diamond / 

Diamond has a three-dimensional 

network involving strong C—C bonds, 

which are very difficult to break and, in 

turn has high melting point 
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IUPAC rules for nomenclature of organic 

compounds are as follows. 

 

Rule No. 1 

First of all, the longest carbon chain in the 

molecule is identified. 

Eg: 

 
 

Rule No. 2 

The numbering is done in such a way that the 

branched carbon atoms get the lowest possible 

numbers. If there are more than one branches, 

numbering is should be done in such a way that 

the sum of the numbers assigned to the each 

branched will be the lowest.  

Eg:  

 
 

In the above compound contains two branches. 

In the first method of numbering, the number 

assigned to branches are 2 and 6 and its sum is  

 

 

 

 

 

(2+6) 8. In the second method the number 

assigned to  branches are 8 and 4 which gives 

a sum (8+4) 12.  

Numbering is should be done in such a way 

that the sum of the numbers assigned to the 

each branched will be the lowest. Hence first 

method is the correct assignment of numbers. 

 

i) If there is double bond / triple bond, the 

carbon atom having that bond should get the 

lowest number. 

 

ii) If there is any functional group, carbon 

carrying the functional group should get the 

lowest number. 

 

iii) If there are more than one functional group, 

carbon carrying that group, which comes first 

in the priority series would get the lowest 

number.  

 

Rule No. 3 

The names of alkyl groups attached as a branch 

are then prefixed to the name of the parent 

alkane and position of the substituents is 

indicated by the appropriate numbers. If 

different alkyl groups are present, they are 

listed in alphabetical order. The suffix, of ane 

(alkane), ene(alkene), yne(alkyne) are used 

with parent chain. Thus, name for the 

compound shown above is:  

6- Ethyl-2- methylnonane. 

 

[Note: the numbers are separated from the 

groups by hyphens and there is no break 

between methyl and  nonane.] 

 

 

ORGANIC CHEMISTRY – SOME 

BASIC PRINCIPLES 

AND TECHNIQUES 

First Year Focus Area Based Study Notes 
UNIT 

12 

1. NOMENCLATURE 

Correct 

Wrong 
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Rule No. 4 

If two or more identical substituent groups are 

present then the numbers are separated by 

commas. The names of identical substituents 

are not repeated, instead prefixes such as di 

(for 2), tri (for 3), tetra (for 4), Penta (for 5), 

Hexa (for 6) etc. are used. While writing the 

name of the substituents in alphabetical order, 

these prefixes, however, are not considered. 

Thus, the following compound is named as: 

 
Rule No. 5 

If the two substituents are found in equivalent 

positions, the lower number is given to the one 

coming first in the alphabetical listing. Thus, 

the following compound is 3-Ethyl-6-methyl 

octane and ‘ not 6-Ethyl-3-methyl octane. 

 
 

Rule No. 6 

Naming of Branch in the Parent Chain 

The branched alkyl groups can be named by 

following the above mentioned procedures. 

However, the carbon atom of the branch that 

attaches to the root/parent chain is numbered 1 

as shown below. 

 
 

NAMING OF CYCLIC ORGANIC 

COMPOUNDS 

 

A saturated monocyclic compound is named 

by prefixing ‘cyclo’ to the corresponding 

straight chain alkane. If side chains are 

present, then the rules given above are applied. 

Names of some cyclic compounds are given 

below.  

 
 

 

NOMENCLATURE OF ORGANIC 

COMPOUNDS HAVING FUNCTIONAL 

GROUPS 

 

When a functional group (other than C=C and 

-C ≡ C) is present in the molecule, it is 

indicated by adding secondary suffix after the 

primary suffix. The terminal ‘e’ of the primary 

suffix is removed before adding secondary 

suffix (whose name begins with a, i, o, u or y). 

It is to be noted that some functional group 

such as alkoxy (-OR), nirto (-NO2), halogeno 

etc. are indicated by the prefixes. 

 

For example, CH3-CH2-OH Ethane -e+ol = 

Ethanol (using secondary suffix)  

CH3-CH2-CHO  

Propane -e+al = Propanal (using secondary 

suffix) CH3-CH2-NO2 Nitroethane (using 

prefix) 

 

The systematic name of an organic compound 

containing functional group can be derived 

using the following sequence of steps. 
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The longest carbon chain (parent chain) 

containing the functional groups is identified. 

This gives the word root. The name of the 

compound is then obtained as follows: 

 

Prefixes – word root – primary suffix – 

secondary suffix  

 

The following examples will illustrate the 

rules 

 
 

In case of compounds containing more than 

one similar functional group, the world di, tri 

etc is added before the secondary suffix which 

indicates the functional group. In doing so, the  

last letter ‘e’ of the parent alkane has to be 

retained. However, the ending “ne” of the 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

parent alkane is dropped in case of compounds 

having more than one double or triple bond. 

For example, 

 

 
If the molecule contains two or more different 

functional groups, the parent chain must 

contain maximum possible number of 

functional groups. The carbon atoms in the 

parent chain are numbered in such a way that 

the functional group of higher priority gets the 

lower number. The priority of various 

functional groups follows the order. 
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NOMENCLATURE OF SUBSTITUTED 

BENZENE COMPOUNDS 

 

 
 

 

   
 

 
 

 

 

 

 

It is existence of compounds in two or more 

forms, having same molecular formula but 

different physical and chemical properties. 

Compounds showing isomerism are called 

isomers.   

 

It is basically of two types: 

 

1) Structural 

2) Stereoisomerism 

 

Structural isomerism: Differ in arrangement            

of atoms within molecule. It includes Chain / 

Position / Functional group isomerism and 

metamerism.     

 

Stereoisomerism: Differ in arrangement of 

atom in space. It includes optical and 

geometrical isomerism. 

 

 

 

Compounds having the same molecular 

formula but different structures are called 

structural isomers. It is of the following types: 

 

i) CHAIN ISOMERISM 

The compounds that have same molecular 

formula, but different arrangement of atoms 

within the chain. 

Eg: 

 

2. ISOMERISM 

3. STRUCTURAL ISOMERISM 
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ii) POSITION ISOMERISM 

The compounds with same molecular formula, 

but differ in position of substituent, side chain 

or functional groups. 

Eg: 

 
 

iii) FUNCTIONAL GROUP ISOMERISM 

The compounds with same molecular formula 

but differ in type of functional group and also 

in physical and chemical properties. 

Eg: Alcohols and Ethers 

      Aldehydes and Ketones.  

 

iv) METAMERISM 

The compounds that have same molecular 

formula ,but differ in number of carbon atoms 

around functional group. 

It is shown by functional groups like ether, 

esters, ketones. 

 

 

QUALITATIVE ANALYSIS OF 

ORGANIC COMPOUNDS 

 

 

 

Carbon and hydrogen are detected by heating 

the compound with copper (II) oxide. Carbon 

present in the compound is oxidised to carbon 

dioxide tested with lime-water, which 

develops turbidity) and hydrogen to water 

(tested with anhydrous copper sulphate, which 

turns blue). 

 

 
 

 

 

Lassaigne’s test :- 

Nitrogen, present in an organic compound are 

detected by “Lassaigne’s test”.  

 

The elements present in the compound are 

converted from covalent form into the ionic 

form by fusing the compound with sodium 

metal.  

 
The cyanide thus formed is extracted from the 

fused as by boiling it with distilled water. This 

is called sodium fusion extract. 

 

The sodium fusion extract is boiled with iron 

(II) sulphate and then acidified with 

concentrated sulphuric acid. The formation of 

Prussian blue colour confirms the presence 

of nitrogen. 

 

 
 

 

QUANTITATIVE ANALYSIS OF 

ORGANIC COMPOUNDS 

 

 

Percentage of carbon and hydrogen in an 

organic compound can be estimated in the 

following manner. 

 

A known mass of an organic compound is 

burnt in the presence of excess of oxygen and 

copper(ll) oxide. Carbon and hydrogen in the 

compound are oxidised to carbon dioxide and 

water respectively. 

 

 
 

4. DETECTION OF CARBON AND 

HYDROGEN 

5. DETECTION OF NITROGEN 

6. ESTIMATION OF C and H 
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The mass of water produced is determined by 

passing the mixture through a weighed U-tube 

containing anhydrous calcium chloride 

Carbon dioxide is absorbed in another U-tube 

containing concentrated solution of potassium 

hydroxide.  (See figure 1.1 below) 

 

CALCULATIONS. 

Let the mass of organic compound be w gm, 

then 

 

 

 

 

 

 

 

 

Question :- 

On complete combustion, 0.246 g of an 

organic compound gave 0.198g of carbon 

dioxide and 0.1014g of water. Determine the 

percentage composition of carbon and 

hydrogen in the compound. 

Ans:- 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

   BOND LINE REPRESENTATION 

In the bond-line structural representation of 

organic compounds, carbon and hydrogen 

atoms are not shown and the lines representing 

carbon-carbon bonds are drawn in a zig-zag 

fashion. The only atoms specifically written 

are oxygen, chlorine, nitrogen etc. The 

terminals denote methyl (–CH3) groups 

(unless indicated otherwise by a functional 

group), while the line junctions 

denote carbon atoms bonded to appropriate 

number of hydrogens required to satisfy the 

valency of the carbon atoms. 

 
 

 

 

 

 

 

 

 

 

 Fig 1.1 : Estimation of Carbon and Hydrogen 
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1. Give the IUPAC name of the following 

compounds. 

        (a)  

      (b)   

 

2. Give IIUPAC name of the compound : 

        
3. Give the structural formula of the following 

compounds: 

i) 2,4,7 – Trimethyloctane 

ii) 2-Chloro-4-methylpentane 

 

4. (a) What do you mean by sodium fusion  

          extract? 

    (b) How will you detect the presence of  

          nitrogen in an organic compound using  

          sodium fusion extract? 

 

5. Briefly Explain metamerism. Give the  

    metamers of the compound C4H10O. 

 

6. (a) Write the structural formula of the  

           following compounds: 

i) Pent-4-en-2-ol 

ii) 6-Hydroxyheptanal 

     

7. What do you mean by structural isomerism? 

Explain various types of structural isomerism 

with examples. 

 

8. Some set of the compounds are shown 

below. Identify the type of isomerism shown 

by it. 

I) 

 
 

II)  

 

 

9. Give the IUPAC name of the following  

     
 

 

10. An experimental  set up is given below. 

 

 
 

       (a) It is used for the estimation of which  

             Element/ elements? 

       (b) How will you calculate the percentage  

            of these elements in a compounds from  

            the experiment?  

 

11. Why is a solution of potassium hydroxide 

used to absorb carbon dioxide evolved during 

the estimation of carbon present in an organic 

compound? 

 

                    

 

 

 

 

 

SAMPLE QUESTIONS FOR BOARD 

EXAMS 
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                     ANSWERS 

 

1.  (a) Hept-2-ene 

     (b)  

             4,5 – dimethyl hexanol (OR) 

             4,5 – dimethyl hexan – 1 – ol  

 

 

2.   

       
         Compound is : 

         3-Ethyl-1,1-dimethylcyclohexane 

 

3. (i) CH3-CH(CH3)-CH2-CH(CH3)-CH2- 

         CH2-CH(CH3)-CH3 

    (ii) CH3-CH(Cl)-CH2-CH(CH3)-CH3 

 

4. Refer notes. Detection of nitrogen 

 

5. Refer Notes. 

    1-methoxy propane, ethoxyethane and  

    2- methoxy propane are metamers. 

 

6. (i) CH2 = CH – CH2 – CH(OH) – CH3 

   (ii) CH3-CH(OH)-CH2-CH2-CH2-CH2-CHO 

 

7. Refer notes 

 

8. I Chain Isomerism 

   II Functional group isomerism 

 

9. 3-Bromo-3-chlorohepatane 

    3-chloropropanal 

 

10. (a) Carbon and hydrogen. 

      (b) Write the formula / method  

 

 

 

11. Carbon dioxide is acidic in nature and 

potassium hydroxide is a strong base. Hence, 

carbon dioxide reacts with potassium 

hydroxide to form potassium carbonate and 

water as 

 

2KOH   +  CO2   →     K2CO3  +  H2O 

 

Thus, the mass of the U-tube containing KOH 

increases. This increase in the mass of U-tube 

gives the mass of CO2 produced. From its 

mass, the percentage of carbon in the organic 

compound can be estimated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

1         3          5    

    2          4               6 

    2    
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o The term ‘hydrocarbon’ is self-explanatory 

which means compounds of carbon and 

hydrogen only 

o Hydrocarbons are of different types. 

Depending upon the types of carbon-carbon 

bonds present, they can b classified into three 

main categories –  

  (i) saturated 

 (ii) unsaturated and  

 (iii) aromatic 

o Saturated hydrocarbons contain carbon-

carbon and carbon-hydrogen single bonds. 

They are alkanes 

o Unsaturated hydrocarbons includes carbon- 

carbon double bond (alkene) or triple bond 

(alkynes) 

o Aromatic hydrocarbons are a special type of 

cyclic compounds. They are also called 

arenes. 

 

 

ALKANES 

 

 

o Alkanes are the simplest organic 

compounds made of carbon and hydrogen 

only. 

o They have the general formula CnH2n+2 

(where n = 1, 2, 3, etc.) 

o The carbon atoms in their molecules are 

bonded to each other by single covalent 

bonds. Since the carbon skeleton of 

alkanes is fully saturated’ with hydrogens, 

they are also called saturated 

hydrocarbons.    Alkanes  contain strong 

C —C and C —H bonds. Therefore, this 

class of hydrocarbons are relatively 

chemically inert. Hence they are  

o  

 

 

sometimes referred to as paraffins (Latin 

parum affinis = little affinity).  

 

 

i) From Unsaturated hydrocarbons  

  ( Hydrogenation )  

Dihydrogen added to alkenes and alkynes 

(unsaturated hydrocarbons) in the presence of 

finely divided Pt/ Pd / Ni  to form alkanes. This 

process is called hydrogenation 

 

 

 

 

 

 

 

 

 

 

ii) From Alkyl halide (Wurtz Reaction) 

Alkyl halides on reaction with metallic sodium 

in dry ether gives alkanes having double 

(even) the number of carbon atoms. This is 

called Wurtz Reaction. 

 
 

 

 

i) Isomerisation 

n – Alkanes (straight chain) on reaction with 

Anhydrous AlCl3 / HCl, undergo 

isomerization to form branched chain alkanes. 

1. HYDROCARBONS - OVERVIEW 

HYDROCARBONS 
First Year Focus Area Based Study Notes 

UNIT 
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2. GENRAL OVERVIEW 

3. PREPARATION OF ALKANES 

4. PROPERTIES OF ALKANE 
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ii) Aromatization (Reforming) 

n-Alkanes having six or more carbon atoms on 

heating to 773K at 10-20 atmospheric pressure 

in the presence of oxides of vanadium or 

molybdenum or chromium supported over 

alumina get dehydrogenated and cyclised to 

benzene and its homologues. This reaction is 

known as aromatization or reforming. 

 
 

 

 

o Alkanes have Carbon – Carbon single 

bond (sigma bond). 

o The electron distribution of sigma bonds 

are symmetric around the nuclear axis, free 

rotation around the C – C bond is 

permitted. 

o This rotation results in different spatial 

arrangement of atoms 

o The different spatial arrangement of atoms 

arise due to the free rotation around C – C 

bond is called Conformations or 

Conformers  or rotamers. 

 

Ethane have the formula C2H6.  

It have two different conformation isomers. 

They are  

i) Staggered Ethane 

ii) Eclipsed Ethane 

 

 

i) Staggered Ethane  

Conformation in which hydrogens are as far 

apart as possible is known as the staggered 

conformation. 

 

ii) Eclipsed Ethane 

Conformation in which hydrogen atoms 

attached to two carbons are as closed together 

as possible is called eclipsed conformation.    

 

   

REPRESENTATION OF CONFORMERS 

OF ETHANE 

There are two ways of representing the 

structural formula of conformations (staggered 

and eclipsed) of ethane. They are ; 

i) Sawhorse representation 

ii) Newman projection formula 

 

i) Sawhorse representation. 

 
 

ii) Newmann projection formula 

 
 

 

5. CONFORMATIONS OF ETHANE 
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RELATIVE STABILITY OF 

CONFORMERS OF ETHANE 

Staggered is more stable than eclipsed form. 

In staggered ethane the C- H bonds are as far 

apart as possible. Therefore it have minimum 

repulsive forces, minimum energy and 

maximum stability of the molecule. 

In eclipsed form the electron clouds of the 

carbon hydrogen bonds come closer to each 

other resulting in increase in electron cloud 

repulsions, more energy and less stability. 

 

Torsional Strain : 

The repulsive interaction between the electron 

clouds, which affects stability of a 

conformation, is called torsional strain 

 

Dihedral Angle / Torsional angle 

Magnitude of torsional strain depends upon 

the angle of rotation about C–C bond. This 

angle is also called dihedral angle or 

torsional angle 

 

staggered form has the least torsional strain 

and the eclipsed form, the maximum 

torsional strain 

 

 

ALKENES 

 

 

 

o Alkenes are unsaturated hydrocarbons that 

contain a carbon-carbon double bond 

(C=C) in their molecule. 

o They have the general formula CnH2n 

o They are isomeric with cycloalkanes.  

o They are also known as olefins (Greek 

word olefiant = oil forming) because the 

lower members of this family form oily 

products when treated with chlorine. 

 

 

i) From Alkyl halide ( Beta Elimination) 

Alkyl halides (R-X) on heating with alcoholic 

KOH, eliminates a molecule of halogen acid to 

form corresponding alkene. 

 
 

Note to write the product: Put a double bond 

between α and β carbon atoms, remove one β  

hydrogen along with the α halogen 

 

 

 

 

i) Addition of Hydrogen halide to  

   symmetrical alkene 

 

 
 

 
 

 

 

ii) Addition of Hydrogen halide to un  

    symmetrical alkene (Markovnikov’s  

    addition) 

 

Addition of hydrogen halide to unsymmetrical 

alkenes occurs according to Markovnikov’s 

rule. As per rule, 

The negative part of the addendum (hydrogen 

halide) gets attached to the carbon atom 

having lesser number of hydrogen. 

 

6. ALKENES - OVERVIEW 

7. PREAPARATION OF ALKENES 

8. PROPERTIES 

H    Br 

H    Br 
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So according to markoniovs rule the product I 

will be the major product. 

 

iii) Anti Markovnikov addition or peroxide 

     effect or Kharash effect 

In the presence of peroxide the addition of 

HBr to unsymmetrical alkenes occurs opposite 

to that of Markovnikov’s rule. This is called 

Antimarkovnikov’s addition. 

 

 
 

 

ALKYNES 

 

 

o Like alkenes, alkynes are also unsaturated 

hydrocarbons.  

o They contain at least one triple bond 

between two carbon atoms.  

o The number of hydrogen atoms is still less 

in alkynes as compared to alkenes or 

alkanes.  

o Their general formula is CnH2n-2.  

o  Alkynes show chain isomerism and 

position isomerism. 

 

 

i)From calcium carbide (industrial scale): 

On industrial scale, ethyne is prepared by 

treating calcium carbide with water. Calcium 

carbide is prepared by heating quick lime 

with coke. 

 

 

    
 

 

ii)From vicinal dihalides 

Vicinal dihalides on treatment with alcoholic 

Potassium hydroxide (KOH) undergo 

dehydrohalogenation which on further 

treatment with soda amide gives alkyne 

 
 

 

 

 i) Addition of water 

Like alkanes and alkenes alkynes are also 

immiscible with water however water is added 

to alkynes in presence of HgSO4 and H2SO4 as 

follows.  

 
 

 

9. OVERVIEW OF ALKYNES 

10. PREPARATION OF ALKYNES 

        +                              + 

11. PROPERTIES OF ALKYNES 

H    OH 

OH    H 

          H 
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ii) Cyclic Polymerisation  

Ethyne on passing through red hot iron tube at 

873K undergoes cyclic polymerization to form 

benzene.  

 
 

This is the best route for entering from 

aliphatic to aromatic compounds. 

 

 

BENZENE 

 

 

o Benzene is an aromatic compound.  

o Aromatic compounds are a class of 

compounds having characteristic stability 

in spite of having double bonds in their 

structure.  

o Simple aromatic compounds contain one 

or more benzene rings. They are known as 

benzenoid aromatic compounds 

  

 

 

i) Cyclic polymerization of ethyne 

   Refer above Topic 11.  

 

ii) Decarboxylation of aromatic acids 

Sodium salt of benzoic acid on heating with 

sodalime gives benzene. 

 

 
 

 

 

iii) Reduction of phenol 

Phenol is reduced to benzene by passing its 

vapours over heated zinc dust. 

 
 

iv) Commercial preparation 

Benzene is commercially isolated from coal 

tar. 

 

 

 

ELECTROPHILLIC SUBSTITUTION 

REACTIONS 

 

i) Nitration 

benzene when heated with a mixture of conc. 

HNO3 and conc. H2SO4 gives nitrobenzene. 

 
 

 

ii) Friedel-Crafts alkylation reaction 

When benzene is treated with an alkyl halide 

in the presence of anhydrous aluminium 

chloride, alkylbenene is formed 

 
 

 

12. BENZENE – GENERAL OVERVIEW 

13. PREPARATION OF BENZENE 

14. PROPERTIES OF BENZENE 
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1. Briefly describe the following with suitable  

    chemical equations : 

    (a) Wurtz reaction  

    (b) Kharash effect 

 

2. Draw the Newman Projections of the  

    eclipsed and staggered conformations of  

    ethane molecule. 

 

3. (a) What are conformers? 

    (b) What are the two forms of conformers of  

          Ethane. 

    (c) Comment on the relative stability of  

          these two forms. 

 

4. Draw the 'sawhorse' projections of the  

    eclipsed and staggered conformations of  

    ethane 

 

5. Explain friedel craft’s alkylation reaction.  

    Give example. 

 

6. Observe the following chemical reaction. 

    
    (a) If A is the major product of the reaction, 

         Identify A. 

    (b) State the rule which help you to find out  

          the major product 

 

7. How will you bring about the following  

    conversions? 

    (a) Phenol to benzene 

    (b) Benzene to nitrobenzene. 

 

9. Complete the following reactions : 

     

  

    
 

10. Free rotation is possible with respect to a 

     C – C bond in the case of alkanes. 

    (a) The repulsive interaction between the  

         adjacent bonds in a conformation is  

         called ……….  

   (b) Draw Newman’s projections of the two  

        conformers of ethane. Which among  

        these is more stable? Justify 

 

11. Identify the reagent in the following  

      reaction marked as ‘A? 

      

 
 

 

 

 

___________________________________ 

 

 

 

 

 

 

 

SAMPLE QUESTIONS FOR BOARD 

EXAMS 

    A  +  B 

A 
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o Environmental chemistry is the branch of 

science which deals with the chemical 

changes in the environment. It includes our 

surroundings as air, water, soil, forest etc.   

o Environmental pollution is the effect of 

undesirable changes in our surroundings 

that have harmful effects on plants, 

animals and human beings. 

 

 

o The lowest region of atmosphere, in which 

the human beings along with other 

organisms live, is called troposphere. 

o It extends to the height of about 10 km 

from the sea level. It contains air, water 

vapours, clouds etc. The pollution in this 

region is caused by some poisonous gases, 

smoke fumes, smog etc. 

 

Tropospheric Pollution :- 

Tropospheric pollution occurs due to the 

presence of undesirable solid or gaseous 

particles in the air. 

The pollutants of tropospheric pollution 

includes two types : 

i) Gaseous air pollutants :-  

These are oxides of sulphur, nitrogen and 

carbon, hydrogen sulphide, hydrocarbons, 

ozone and other oxidants 

ii) Particulate pollutants :- 

These are dust, mist, fumes, smoke, smog 

etc 

 

 

 

 

 

 

 

 

 

Greenhouse Effect :- 

Greenhouse effect is the phenomenon in 

which earth’s atmosphere traps the heat 

from the sun and prevents it from escaping 

into outer space resulting in the rise of 

atmospheric temperature. 

 

Global Warming :-  

o The earth’s atmosphere allows most of the 

sunlight that falls on it to pass through and 

heats the surface of the earth.  

o But the heat radiated by the heated surface 

in the form of infrared radiation is 

absorbed by greenhouse gases such as 

CO2, CH4, O3, chlorofluoro carbon 

compound, water vapour etc.  

o Thus these gases prevent the heat radiation 

of the earth to go out in space. 

o As more and more infrared, radiations are 

trapped, the atmosphere becomes hotter 

and the global temperature rises up.  

o This is known as global warming. 

 

Acid Rain :-  

Rain water has a pH of 5.6 due to the presence 

of H+ ions formed by the reaction of rain water 

with carbon dioxide present in the atmosphere. 

 

When the pH of rain water falls below 5.6, 

it is called acid rain. 

 

Reasons for Acid Rain : 

Acid rain is due to various human activities 

that emit the oxides of sulphur and nitrogen in 

the atmosphere. Burning of fossil fuels such as 

coal and oil in power stations and furnaces or 

1. GENERAL OVERVIEW 

ENVIRONMENTAL 

CHEMISTRY 

First Year Focus Area Based Study Notes 
UNIT 

14 

2. TROPOSPHERIC POLLUTION 

3. GLOBAL WARMING  
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petrol and diesel in motor engines produce 

sulphur dioxide and nitrogen oxides. SO2 and 

NO2 after oxidation and reaction with water 

are major contributors to acid rain. 

 

Harmful effects of acid Rain 

(i) It has harmful effects on trees and plants as 

it dissolves and washes away nutrients 

needed for their growth. 

(ii) It has very bad effect on aquatic 

ecosystem. 

(iii)Acid rain damages buildings and other 

structures made of stone or metal. Taj 

Mahal in India has been affected by acid 

rain. 

 

 

Water Pollution  

Presence of undesirable materials in water 

which is harmful for the human beings and 

plants is known as water pollution. Normal 

properties of the water can be changed by the 

presence of these foreign materials. 

 

Biochemical Oxygen Demand (BOD) 

o It is defined as the amount of oxygen 

required by bacteria for the breakdown of 

the organic matter present in a certain 

volume of a sample of water. 

o The amount of BOD in water is a measure 

of the amount of organic material in the 

water. Clean water has BOD value of less 

than 5 ppm.  

o Highly polluted water could have a BOD 

value of 17 ppm or more. 

 

 

Green Chemistry is a way of thinking and is 

about utilising the knowledge and principles of 

chemistry that would control the increasing 

environmental pollution. 

Green chemistry in every day life 

i) Dry cleaning of cloths 

Tetra chlroroethene which was earlier used for 

dry cleaning was harmful to ground water. It 

was then replaced  by liquid C02 which is less 

harmful to groundwater. 

Now a days H2O2 is also used for this purpose. 

ii) Bleaching of paper 

Chlorine gas was used earlier for bleaching 

paper. These days, hydrogen peroxide (H2O2) 

with suitable catalyst is used. 

iii) Synthesis of chemicals 

Ethanal (CH3CHO) is now commercially 

prepared by one step oxidation of ethene in the 

presence of ionic catalyst in aqueous medium 

with a yield of 90% 

 

 

 

 

 

 

1. (a) What is meant by acid rain?  

    (b) Explain the chemistry behind the  

         formation of acid rain.  

    (c) What are the harmful effects of acid  

          rain? 

 

2. Define the term BOD. 

 

3. Write any two applications of green  Chem- 

      istry in day-to-day life 

 

4. The phenomenon of global warming is due  

    to green house effect. 

    (a) What is green house effect? 

    (b) What are the consequences of green  

         house effect? 

 

5. Which of these is not a green house gas? 

       ( Ozone, water vapour, CFC, CO) 

4. WATER POLLUTION AND BOD  

5. GREEN CHEMISTRY  

SAMPLE QUESTIONS FOR BOARD 

EXAMS 
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6. (a) Explain green chemistry . 

    (b) Write about the application of green  

          Chemistry in bleaching of paper. 

 

7. When the pH of the rain water drops below  

    5.6, it is called acid rain. 

    (a) What are the major compounds  

          responsible for acid rain?  

   (b) What are the harmful effects of acid rain? 

 

8. Atmospheric pollution increases the global  

    average temperature and the phenomenon is  

    called global warming. 

    (a) What are the major gases which  

         contribute towards global warming?  

    (b) What can we do to reduce global  

          warming? 

 

9. (a) What is mean by the green house effect?    

    (b) Explain what is mean by green house  

          gases? 
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