
11
th

 Chemistry – 5 Marks Study Material 

================================================================= 

Chemistry 

1. Chemical Calculations 

Determination of molecular mass by victor – Meyer’s method. 

* Known mass of a volatile liquid (or) solid is converted into its vapour by heating. 

* The vapour displace its own volume of air. 

* The volume of air displaced by vapour is measured at Experimental Temp and P. 

* Volume of vapour at S.T.P is calculated 

* From this mass of 2.24 x 10
-2

 m
3
 of vapour at S.T.P. calculated  

* It is the Molecular mass of substance. 

 

 

 

 

 

 

 

 

 

 

Apparatus arrangement:- 

* This apparatus contain inner victor – mayer tube 

* It has two ends.  Upper end has side tube lower end is in the form of bulb. 

* Victor – mayer tube surrounded by ower Jacket. 

* Out jacket is placed in liquid (temperature higher than 30k) Boiling point of substance.  Under study. 

* Wool (or) asbestos use prevent the breakage. 

 

Procedure:- 

* The liquid is heated allowed to boil gas escaped from side tube. 

* Side tube end is connected into the Jar of water. 

* A tube is inversed the above the end of side tube. 

* Small quantity of substance is weighed. 

* The weighed substance put into V-mayer tube. 

* Now the substance is boiled converted into vapour. 

* Vapour displace equal volume of air.  Which are collected in graduated tube. 

* Volume of air measured by taking tube out and closing its mouth by thumb. 

* The tube diping in a full jar of water. 

* Inside and outside of tube water level make same. 

* Volume of air displaced noted and T. P are noted 

 

Calculation:- 

 Mass of the volatile substance : Wg 

 Volume of air displaced = Volume of Vapour = V1 m
3
 

 Laboratory temp = T, K 

 Let the atomospheric pressure be P 

 Pressure of Dry Vapour = Atmospheric pressure – aqueous tension T. K 
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 Let the aqueous tension be P Nm
-2

 at that temperature. 

 Pressure of Dry Vapour = P. = (P-p) 

 Standard temp =    = 273k 

 Standard pressure =    = 1.013 x 10
5
 Nm

-2
 

 Let the volume of the Vapour at standard T,P be    m
3
 from gas equation. 

 

 
    

  
 

    

  
 

    
    

  
   

  

  
 

 The mass of V0 m
3
 of vapour at STP is 

 The mass of 2.24 x 10
-2

 m
3
 of vapour at STP is 

 
           

  
 

 Thus calculated values give molecular mass 

 Molecular mass = 2x Vapour density 

 Vapour Density = 
              

 
 

 

Determination of Equivalent Weight 

Chloride method:- 

* by this method determine the equ. Weight of metal which form readily their chlorides. 

* Known mass of Ag dissolved in dil. HNO3 acid. 

* The resulting Ag(NO3) is treated with pure HCl and AgCl is precipitated. 

* It is then dried and weighed from the equ.  Mass can be calculated. 

 

Calculation:- 

 Mass of metal = W1g 

 Mass of metal chloride = W2g 

 Mass of chlorine = (W2 – W1)g 

 (W2 – W1) g of chlorine combined with W1 of the metal 35.46 g of chlorine will combine. 

 
        

     
  of the metal 

 

Equivalent mass of acid:- 

* Acid contain one (or) more replaceable hydrogen atoms. 

* The number of replaceable hydrogen atoms present in a Acid called basicity. 

* Equivalent mass of an acid is number of parts by mass of acid which contain 1.008 parts by mass.  

Replaced H atom. 

 = 
                  

                      
 = 

                  

                    
 

Example:- 

 Basisty of H2SO4  2 because it contain 2 replaceble H atom. 

 

Equivalent mass of base. 

* Base contain one (or) more replaceable Hydroxyl group 

* The number of hydroxyl group present in one mole of base is called acidity of Base. 

 

 

 

Example:- 

www.Padasalai.Net                                             www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



 NaOH contain one hydroxyl group so it is monoacidic Base. 

= 
                  

                         
 = 

                  

               
 

 

Equivalent mass of a salt:- 

* Number of parts by mass of the salt, produced by the neutralization of one equivalent of an acid by a 

base. 

* Salt of KCl is formed by neutralization of one equivalent of an acid by base. 

 KOH + HCl  KCl + H2O 

* Equivalent mass of salt is equal to its molar mass 

 

4. Equivalent mass of an oxidizing agent:- 

* The number of parts by mass which can furnish 8 parts by mass of oxygen for oxidation directly (or) 

indirectly. 

 

Example:- 

 KmnO4 is oxidizing agent.  In acid medium  

2Kmno4 + 3H2SO4  K2SO4 + +2MnSO4 + 3H2O + 5(0)  

 80 oxygen from 316 KmnO4 

 8 parts by mass of oxygen will furnished. 

 
     

  
       This is equivalent mass of KmnO4 

 

5. Equivalent mass of reducing agent. 

* The number of parts by mass of reducing agent. 

* Which are completely oxidized by 8 parts by mass of O2. 

* 2FeSO4 + (H2SO4 + (O)  Fe2 (SO4)3 + H2O) 

 2x152(g)  

 16 parts Oxygen Oxidised 2 x 152 = 304 FeaSO4 

 8 parts Oxygen Oxidised 2x152 = 304/16x8 FeSO4 

 The equivalent mass of FeSO4 = 152 

 The equivalent mass of Crystalline FeSO4  = 152 + 126 

       = 278 

Stoichiometry 

* Calculation of quantities of reactants and products involved in the chemical reaction. 

 

Rules of stoichiometric equation. 

* Must know reacting substance and products and their formula. 

* Formula of reactant must be written of left side of arrow with positive sign between them. 

* Formula of products must be written of Right side of arrow.  With positive sign between them. 

 BaCl2 + Na2SO4  BaSO4 + 2NaCl 

* The above equation Balance Skeleton equation 

 Pb(NO3)2  Pbo + NO2 + O2 

 The above equation not Balanced because the number and kinds of particles are not same. 

* In balancing equation.  Formula should not altered numbering only altered. 

* T, P, and catalyst may be noted above (or) below the arrow of the equation. 

*    arrow mark indicated that gaseous (or) precipitate products respectively. 

* All reactant and products written as molecule like H2, N2, Cl2 

Redox reaction 
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 Oxidation  addition of O2 (or) removal of H2. 

 Reduction  addition of H2 (or) removal of O2. 

* Combination oxidation and reduction  Redox reaction. 

 

Example:- 

 Reaction of Cl2 and H2S. 

 

    Oxidation 

 

 

           H2S + Cl2       2HCl + S 

 

    Reduction  Addition of H2 

 

Electron Concept 

Oxidation: Loss of one (or) more electrons.                

Reduction: Gain of one (or) more electrons.               

                                 (Oxidation) 

                               (Reduction) 

Which are gain of    during the reaction called oxidizing agent. 

 Which are loss of    during the reaction called Reducing agent. 

 

Expirical formula:- 

 In a compound the formula of substance written with smallest integer subscribts. 

 

Rules:- 

* % of element is divide by atomic moss  Relative no of moles. 

* Relative no. of moles divide by small value of 

 Relative no. of moles  simple whole no ratio. 

* Multiply the figures  get interger. 

* Write symbols of various elements then put the number as subscripts – right hand side 

 1. MgSO FeSO   Exprical formula multiply by called Molecular formula 

 2. MgSO4 Fe2SO4  

 

Oxidation number (or) oxidation state:- 

* Atoms residual charge (or) atoms are removed from molecules.  Makes charged ion. 

 

Rules of oxidation state: 

* Oxidation number of element in free (or) elementary state is zero. 

 Oxidation number He = 0 

 Oxidation number Cl2 = 0 

* Oxidation Number of mono atomic ion of element is equal to the charge on the ion. 

* Oxidation number of fluorine is always – 1 in all its compound oxidation number of Hydrogen is 

always + 1 But metal Hydrides.  Oxidation number is – 1 ex : NaH, mgH2. 

* Oxidation number of oxygen is – 2 But in peroxides H2O2, BaO2 etc oxidation number -1 

 Fluorine and oxygen compounds like +2  

O2F2 = +1 oxidation number respectively. 

* In Neutral molecule Oxidation number of all atoms equal to zero.   
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In polyatomic ion sum of Oxidation number of all atoms equal to charge on the ion. 

* In binary metal and non metal compounds the oxidation number metal have + oxidation number non 

metal have negative oxidation number. 

 KI  =  K  + 1 oxidation number 

        =  I  -1 oxidation number 

* In Binary nonmetal compounds. 

 In more electronegativity atom negative Oxidation number 

 In less electronegativity atom positive Oxidation number. 

 ClF3  Cl have + 3 oxidation number 

 IC   Cl have – 1 oxidation number 

Example:- 

 Oxidation number of CO2 

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

 x + -4 = 0 

 x = + 4 

 

Determination of equivalent mass of elements. 

 

1. Hydrogen displacement method. 

* by this method we can determine the equ weight of metals Mg, Zn, Al 

* Metals react with dilute acids and displace H2 

 Mg + 2HCl  MgCl2 + H2 

 Zn + H2SO4  ZnSO4 + H2 

 

Formula:- 

                                       

                         
 

 

2. Oxide Method. 

* By this method determine the equ.weight of metal which form easily their oxides Mg, Cu. 

* Oxides formed by direct method and indirect method  

Direct method. 

 2Mg + O2  2MgO 

 

Indirect Method. 

 Cu + 4HNO3  Cu(NO3)2 + 2H2O + 2NO2 

 2Cu (NO3)2  2CuO + NO2 + O2 

 

Calculation:- 

 Mass of the element  = w1g 

 Mass of oxide element = w2g 

 Mass of oxygen  = (w2-w1)g 

 (w2 – w1) g of oxygen combine with w1g of metal 

 8 g of oxygen will combine with 
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Sri Venkateshwara Vidhyalayaa Higher Secondary School, 

Thasampalayam, Gobi – 638 476. 

================================================================= 

1. Define Mineral 

* The natural material in which the metal (or) their compounds occurs in the earth is known as 

minerals. 

* They Occur in free state (or) combined state. 

 

2. Define ore:- 

* The mineral contains sufficient amount of metal in combined state. 

* It can be readily and profitably separated on commercial scale. 

 

3. Why all the ores are mineral but all the minerals are not ore? 

 A minerals from which metals can be profitably extracted is called an ore. 

 Clay, Bauxite are 2 minerals of Al But Al can be profitably extracted from Bauxite and not from clay 

Hence:  Bauxite is ore But clay is mineral. 

 

4. Gangue (or) Matrix:- 

* Ore is generally associated with rock impurities like clay, sand called gangu, matrix  

ore  Dressing (or) Concentration of ore:- 

* The removing of gangu from the powdered ore. 

 

5. Gravity separation (or) Hydraulic washing. 

* Used for heavy oxides like hematite, tinstone. 

* Powdered ore placed on sloping floor. 

* Waghed by directing strong force of water. 

* Lighter weight impurity are washed away. 

* Heavier ore particles are left behind. 

 

1. Froth flotation Process: 

* It used for sulphide ore like (Zns, Cufes2) 

* Sulphide ore moistened by oil, oxide gangue are moistened by water. 

* Oil is pine oil used for making foam (foaming agent) 

* Ore particles stick on the foam (froth) 

* Impure particles stick on the water (settle down) 

 

2. Electromagnetic Separation Process. 

* Used for separating magnetic impurities from.  Non – magnetic ore particles. 

* Tinstone is non magnetic (tin ore) But impurities are magnetic (Mn, tungstatees) 

* Powdered ore placed on electromagnetic roller. 

* Magnetic impurities fall near the magnet But non-magnetic ore fall away from magnet. 

 

3. Chemical method. 

* It is used for very pure form of ore 

* Al extraction is example for chemical method. 

 

* (Al2O3) Bauxite is treated with NaOH form sodium. 
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* Metal aluminate (solution) 

* Undissolved impurities [Fe2O3Sio2Fe(OH)3] filtered off 

 Al2O3 + 2NaOH  2NaAlO2 + H2O 

* Filtrate on dilution and stirring get PPt 

 NaAlO2 + 2H2O  Al(OH)3 + NaOH 

 2Al(OH)3  Al2O3 + 3H2O 

 

4. Bessemerisation:- 

* Used for manufacture of steel from pig iron 

* Steel is allay of carbon and iron. 

* Depending upon the carbon content steel classified by 3 types. 

* Mild carbon steel (0.15 – 0.3%) 

 Medium carbon steel (0.3 – 0.8%) 

 High carbon steel (0.8 – 1.50%) 

* Henry Bessemer discover in 1856 

 

Principle:- 

* Cold air blowed through refractory lined vessel (converter)  

* It contain pig iron at about 2 atm. 

* Oxidising impurities and pig iron to steel. 

* Acidic Bessemer process (High phosphorus pig iron) 

* Basic Bessemer Process (low phosphorous pig iron) 

 

Setting of equipments:- 

* Converter is pear shaped furnace. 

* 6 m high and 3m in diameter. 

* Made up of steel plates and lined with slica (or) Magnesia (MgO) 

* Depending upon the impurities present in the pig iron named acid Bessemer process, Basic Bessemer 

Process. 

* Acid Bessemer process (Mn, Linining of silica bricks) 

 Basic Bessemer process (Mg lining of lime (90) 

 

Process:- 

* The molten pig iron is mixed in mixers. 

* Converter is charged (15-16 tones of irons are charged at time) 

* Converter is first set Horizontal position.                                                                                                                          

* After charging converter is vertical position. 

* After charging blast of cold air passed into the converter (pressure 2 – 3 kg / Cm
3
) 

* So impurities are oxidized. 

* Mn is oxidized to MnO 

 Si is oxidized to SiO2 

 C is oxidized to CO 

* Oxides of Mn and Si combine to form slag of manganese. 

 

5. Electrolytic Refining. 

* Used for get high purity of metal. 

* Applicable for Cu, Ag, Au, Zn etc. 

* Impure metal form anode pure metal form cathode. 
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* On passing electric current through the solution. 

* Metal dissolve from anode deposits on cathode. 

 

 “The insoluble impurities either dissolve in the electrolyte and collect as anode mud.” 

 

Explanation:- 

 Refining of Cu from impurities (Zn) 

* Impure Cu made anode, pure Cu made cathode 

* CuSO4 used as electrolyte. 

 

Reaction:- 

1. Cu
2+

 ions go to cathode reduce to Cu  

    Cu
2+

 + 2
e-

  Cu 

2. Cu form Cu
2+

 ions 

    Cu  Cu
2+

 + 2
e-

 

* Pure copper transfer from anode to cathode 

* Impurities go into the solution. 

* 99.98% pure Cu obtained. 

 

6. Mond’s Process:- 

* Used for refining of metals like (Ni, Fe) 

* Ni (impure) is heated with CO. 

* NiCo is formed then decomposed (Distilling of Impurities) 

* Get pure Ni metal and CO., 

 Ni + 4CO  Ni(CO)4  Ni + 4CO 

 

Facts:- 

* Only Ni form volatile carbonyl (Ni(CO)4 (Not Cu, Fe etc) 

* Ni (CO)4 decomposes at 180 C give pure Ni. 

 

7.  Calcination:- 

* Metal in to metal oxide conversion  

* Ore is subjected to high temperature in the absence at air below its melting point. 

* Used for carbonate, hydrated are. 

 

Result of calcinations:- 

* Moisture removed 

* Gages may expelled 

* Volatile impurities removed 

* Mass become porous 

* Thermal decomposition takes place. 

 

CaCO3 (Limestone)  CaO + CO2   

 MgCO3 CaCO3 (Dolomite)  MgO + CaO + 2CO2  

 Zn CO3 (Calamine)  Zno + CO2  

* Name is originated from ore calcite 

* Calcite give quick lime by decomposition. 

* Usually carried in reverberatory furnace. 
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Sri Venkateshwara Vidhyalayaa Higher Secondary School, 
Thasampalayam, Gobi – 638 476.  

Class : XI              Chemistry 
============================================================================= 

1. Explain about the Rutherford’s models of atom  

* Most of space in the atom empty because a particles passed through the foil. 

* Few positively charged a particles are deflected so positive charge concentrate in small volume. 

* This very small portion of the atom was called nucleus. 

* The diameter of the atom 10
-10

m but the diameter of nucleus 10
-5

m. 

Conclusions:- 

* Tiny positively charged part present in center of atom.  

* Positive charge of nucleus by proton  mass of nucleus is sum of the mass of proton and neutron 

(neural charge).  Proton and neutron collectively called nucleons. 

* The total number of nucleons is called mass number (A) of atom. 

* Electrons revolve around the nucleus like planets in solar system. 

* In an atom the number of e- and proton are equal so atoms are neutral charge. 

* The number of proton in an atom called atomic number (Z) 

* Electrostatic force between the electrons and nucleus. 

 

Defects 

* It’s failed to explain about stability of atom. 

* It failed to explain the electrons distribution and electrons energy. 

 

Posulates of Bohr’s model of atom:- 

* Electrons revolve around the nucleus certain paths (orbits) with definite energy. 

* Energy levels (or) quantum level (1, 2, 3, 4) they are named K.L.M.N. 

* Electrons are no lose are gain of energy in a particular orbits also called stationary state. 

* The angular momentum of the electron is whole multiple of 
 

  
. 

 Mvr = 
  

  
 where n = 1, 2, 3 

If an electron jums from one state to another state it emit radiation 5.  

Energy absorb e
-
 goes to higher energy level.   

Energy emit e
-
 goes to lower energy.  

 

Limitation of Bohn’s theory: 

* e
-
 are jumps from one energy level to another energy level.  But how radiation occurs not explained. 

* Explain H spectrum but does not explain closed lines (fine spectrum) 

* Several lines requires several energy it requires several quantum number. 
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* Doesn’t say about new quantum number angular momentum  
 

  
 . 

* Impossible to say position and momentum of particles. 

 

Zeeman Effect:- 

 Substance placed in magnetic field line of spectrum gets spit into number of closed spaced line. 

 Bohr’s theory no explanation for this effect no explanation of stark effect. 

 Substance placed in electrical field lines of spectrum gets split into number of closely spaced lines. 

 

Quantum number:- 

* Location of electron in an atom. 

* Large number of e- orbital’s are permissible. 

* Small size orbital higher chance of finding e- near the nucleus. 

 * Orbital’s designated by set   of numbers called quantum number. 

* 3 quantum number. 

(i) Principal quantum number (n)  

* The energy level of orbitals. 

* Each energy level characterized by quantum number called principle quantum number. 

* Denoted by n value 1, 2, 3, 4 

* K – 1
st
 level 

 L – 2
nd

 level 

 M – 3
rd

 level 

 N – 4
th

 level 

(ii) The subsidiary (or) azimuthal quantum number (l)  

* Sommerfield says electron in any particular energy level. 

* Slight difference in orbitals with slight different energy. 

* Each energy level contain sub energy level to atom. 

* Denoted by letter ‘ ’  

* Value ‘ ’ from 0 to n – 1. 

 n = 1    = 0  (one level)  s level 

 n = 2    = 0, 1  (2 sub level)  s.p level 

 n = 3    = 0, 1, 2 (3 sub level)  s, p, d level 

 n = 4    = 1, 2, 3 (4 sub level)  s, p, d level 

 

 

(iii) Magnetic quantum number (m) 

* The appearance of additional lines in atomic spectra produced by atom in magnetic field. 

* Each orbitals designed by “m”. 
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* “m” value depends upon the “ ” 

* The value from –   to + 1 

   = 0  m = 0    (one value) 

   = 1  m = -1, 0, +1   (3 value) 

   = 2  m = -2, -1, 0, +1, +2  (5 value) 

   = 5  m = 3, -2, -1, 0, +1, +2, +3 (7 value) 

(iv) Spin quantum number (s) 

* Electrons revalue around the nucleus also own axis. 

* Two opposite direction of rotation are possible 

* Clock wise rotation.  Anticlock wise rotation. 

*  
 

 
  

 

 
 values. 

 Shapes of orbital 

Shape of  – orbital. 

4.   = 0 m have one value m = 0 

* Spherical shape 

* The probity of finding e
-
 is zero 

* They are nodes. 

* Finding e
-
 in s orbital is same in all direction. 

* Number of nodes by (n – 1) 

* 2S orbital has one spherical node 

P – orbitals. 

*   = 1 hence m = +1, 0, -1 (3 value) 

* Three orientation possible. 

* Px, Py, Pz along the x, y, z respectively. 

* Two lobes are separated by a point – node 

*  Dumb bell shape 

* In the absence of magnetic field P orbitals are equivalent in energy. 

* In the presence of magnetic field energy is ucocy and depend on magnetic quantum number  

d – orbital 

*   = 2 m = 0   1,   2 (5 value) 

* five orientation possible 

* dxy, dyz, dzx, dz
2
 and dx

2
 – y

2
 

* In the absence of magnetic field orbital are equivalent in energy. 

* 3 (dxy, dyz, dzx) orbital lobes symmetrically between the co-ordinate axes. 

* Lobes of dxy orbital lying between x and y axes this 3 set of orbital known as t2g. 

* lobes dx
2
y

2
 and dz

2
 orbitals along the axes x, y, z axis this set known as eg set. 
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5. Pauli’s exclusion principle. 

* The filling of electron into the orbital by based on paulis exclusion principle. 

* The distribution of quantum number to electrons in an atom. 

* “It is impossible for any two electrons in a given atom to have all the four quantum number 

identical” Explanation. 

* Two electrons in an atom have maximum 3 quantum number same but 4 quantum number definitely 

have different value. 

* S value +
 

 
 and - 

 

 
 two electrons. 

* Two electrons in orbit must be opposite spin    uses. 

 K – shell – two electrons 

 n =     = 0 m = 0 

 S = +
 

 
 (1

st
 electron) 

 n =     = 0 m = 0 

 S = +
 

 
 (2

nd
  electron) 

 (Two electrons in   = 0 sub shell       is orbital) 

6. Hunds rule. 

* It says about filling of p, d, f orbitals. 

* “no pairing occurs until all orbitals of givel sub level are half filled”. 

* When the electrons enter sub level of fixed (n + 1) value. 

A. Number Element 1S 2S 2Px 2Py 2Pz 
Number of 

unpaired e
-
 

1 H       1 

2 He        0 

3 Li         1 

4 Be          1 

7 N             3 

 

 In P orbital electron filling Px Py Pz each filling one e
-
 after Px is paired by 4

th
 electron Now 2 

electrons opposite spin. 

* Unpaired electron play important role in formatic of bonds. 

7. Aufbau principle:- 

* aufbaue means Building up 

* Filling up of orbitals with electrons. 

* In the ground state of the atoms the orbital are filled in order of their increasing energies. 

Explanation:- 

* First electrons occupy the lowest energy orbital. 
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* Then the electrons goes to higher energy level. 

* The energy of orbital increase the filling or orbital as shown below. 

 1S 2S 2P 3S 3P 4S 3d 4P 5S……….. 

* The lower value of (n+1) for an orbital lower energy if the two orbitals have the same (nH) value the 

orbital with lower value of n has lower energy. 

Stability of orbital:- 

* Stability explained by filling of orbitals. 

* Half filled (or) completely filled orbitals are more stable. 

* More energy recquire remove e
-
 from an atom. 

* Stability explained by symmetry and exchange of energy. 

   1S 2S 2Px 2Py 2Pz 

 N 7             

Nl 10                

   15
2
 25

2
 2Px 2Py 2Pz 

Chromium:- 

 Expected configuration 1S
2
 2S

2
 2P

6
 3S

2
 3P

6
 3d

4
 4S

2
 

 Actual configuration  1S
2
 2S

2
 2P

6
 3S

2
 3P

6
 3d

5
 4S

1
 

         Electron exchange. 
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Sri Venkateshwara Vidhyalayaa Higher Secondary School, 

Thasampalayam, Gobi – 638 476. 

================================================================= 

Chemistry 

1. Kossel Lewis Approach 

* Electronegative halogen and electropositive alkali metals attain nobel gas electronic configuration by 

gain (or) transfer of electrons.  

* Halogen atom form negative ion by gain of electron alkali metal form positive ion by loss of 

electron. 

* The negative and positive ion attain eight electrons in outer shell (octet of electron).  nS
2
nP

6
. 

* The negative and positive ions are bonded by force of electrostatic attraction. 
 

Example :-  Na 
Loss of e-

 Na+ + e-[Ne] 

  Cl + e- 
gain of e-

C   + , [Ar] 

  Na
+
 + Cl 

             

          
 NaCl 

 

2. Ionic (or) Electrovalent bond. 

* The electrostatic attraction between cation and anion. 

* Ions produced by electron transfer from one atom to another known as.  Ionic Bond. 

* Another Name is electrovalent bond. 

* It is non – directional. 

* The electro negativity difference must 2 (or) more then 2. 
 

Na (g) 
ionisation

     +   

Clg + e 
affinities

      

Na
+
 +     

             

          
 NaCl 

 

3. Born Haber’s Cycle. 

* Lattice enthalpy cannot be calculated by not only the force of attraction and Repulsion between the 

ions. 

* It associated with crystal geometry. 

Hess’ slaw 

*  The enthalpy changes of reaction is same at constant V.P 

 Whether it is takes place in single (or) multiple step long as the initial and final products remain the 

same. 

* Formation of product involving 

 * Vapourisation 

 * Solidification 

 * Liquification 

 * Sublimation 

M(s)      
H 1  M(g)     H 3         

(g) +    
 

+      +   

½  x2(g)     H 2      x(g)     H 4 x
-
(g) 

 

                       H f     H 5 

    MX (5) 
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 H 1 = Enthalpy change for sublimation M(s) to Mg 

 H 2 = Enthalpy change for dissociation ½ x2g to xg 

 H 3 = Ionization energy Mg to M
+

(g) 

 H 4 = Electron affinity    to   
(g) 

  H 5 = Enthalpy change for formation of solid from elements 1 mole solid M and 0.5 moles of  

   x2(g)  

  H f =  H 1 +  H 2 +  H 3 +  H 4 +  H 5 

 

Fajan’s rules 

* When the anion and cation approach each other. 

* The valence of shell of anion are pulled towards by cation. 

* The shape of anion is deformed. 

 

* The deformation of anion by cation is known as.  “Polarization” 

 

Fajans rule 

 “The greater Polarization of anion in molecule more is covalent character in it” 

 

 Factors influence the polarization of Anion. 

* Same charge of cation with different size.  Small size cation has greater polarization than large size 

cation. 

* Polarization capacity defends upon ionic potential which is inversely related to ionic radius. 

 Li
+
 > Na

+
 > K

+
 Li has small size. 

* Greater polarization effects greater will be covalent character. 

* Covalent character Licl > Nacl > Kcl 

1. Size of anion 

 High size of anion are highely polarize  I
-
 > Br

-
 > Cl

-
 > F

-
 

2. Charge of cation. 

 High charge cation have high polarizing power.  Fe
2+

 < Fe
3+

 

3. Presence of polar medium 

* Polar medium affect polarization. 

* Polar medium separate anion and cation. 

 

Polarity of covalent Bonds: 

* Homonuclean  Diatomic molecules have pure covariant Bond (H2, Cl2, etc.,) 

* Heteronuclean diatomic molecules have partial ionic character (Hcl, Hf…. Etc) 

* Partial ionic character dueto higher electro negativity difference. 

*    
    

- .  The ionic character depends on the power of    attraction. 

* A : B pure covalent bond. 

 A : B a polarized covalent bond. 

* Result of polarisation make dipolemoment. 

* In H2O oxygen have higher   negativity so oxygen become negative charge. 

 

H  O  H 

 

H2O 
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* Greater electro negativity difference make great Ionic character. 

* Consider the HCl molecule Cl have high electro negativity compare to H. 

* Cl attract the electron towards itself 

 Cl Became charge species. 

6. Directional Properties of Covalent Bond. 

* Overlapping of orbital’s occur along the intern clear axis.  

* Electron orbitals merge to form cylindrically symmetrical region. 

* The Bond is called   bond. 

* H – H bond is   bond. 

* Overlapping of orbital occur latteral overlapping   (pi bond) 

 

 

 

 

 

*   bond is maximum overlapping so it is strong. 

 

 The overlapping of orbital’s and Bond formation. 

 S orbital + S – orbital -    bond.  (H2 molecule) 

 S orbital + Pz orbital -    bond (HF molecule) 

 S orbital Py (or) Px orbital –   bond (O2 molecule) 

 

 

 

 

 

 

 

Resonance:- 

* One molecule have number of structure. 

 

* All the structure of molecule have. 

 

Simillar 

* Energy 

* Position of nuclei 

*Bonding and non bonding pair of    is called resonance  

 

Examples:- 

O3 ozone 

* Ozone have 2 canonical structure 

 

 

 

 

 

* The above structure the double bond only change but same formula, same electron present in O3. 

* Canonical structure represented by               double side arrow mark. 
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9. Gaseous state 

1. Lindes methad 

* Pure Air (or) any gas is first compressed to about 200 atm. 

* The compressed gas is allowed inner tube of the concentric pipes. 

* The value jet J is opened the compressed gas allowed to expand suddenly into wide chamber C 

* The gas cooled due to expansion, and its.  Pressure reduced to 50 atm. 

* The incoming gases in tube O cooled by out going gages. 

* Cooling and compression repeating many time gas converted into liquid air drop into Bottom 

Chamber C  

 

 

 

 

 

 

 

 

 

2. Clauded Process 

* In this method compressed air is allowed to do mechanical work of expansion. 

* The mechanical work of expansion reduce the temperature of gas. 

* This process involves the Jouel – Thomson effect. 

* The gas is compressed to 200 atm.  Passed through ABC pipe. 

* At C part of gas expaned at valve J 

* At C part of gas led into cylinder D with tight piston. 

* The Air moves the piston outwards:  now gas are expaned so Temperature is reduced. 

* Now the gas allowed to J value.  Now gas cooled further. 

* The above process takes place repeatedly till the air is liquefied. 

 

 

 

 

 

 

 

 

 

1. Purification of  organic compounds 

1. Column chromatography 

Matterials required. 

 * long glass column 

 * Stop clock 

 * Glass wool (or) plug of cotton 

 * Adsorbent powder 

 

 

 

 

www.Padasalai.Net                                             www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



Procedure:- 

* The column filled with suitable adsorbent (stationary phase) 

* Commonly adsorbent alumina, magnesium oxide  slica gel and starch. 

* Glass wool (or) plug of cotton is then placed at top of the adsorbent. 

* Seperating mixture is added into the column mixture is passes through the coloumn mixture is passes 

through the coloumn. 

* The mixture got absorbed to different extent   different levels of coloum. 

* Some components which are absorbed at top.  Some components which are absorbed at lower. 

* The absorbtion of components make different zone (or) Bands. 

* Finally solvent (or) elvent added to coloum (moving phase) 

* The mixture dissolve out with different time collected separately. 

 

2. Thin layer chromatography (TLC) 

* H  is also adsorption chromatography. 

* It involve the separation of mixture over a thin layer of an adsorbent. 

* Thin layer adsorbent (silica gel (or) alumina)  spread over the glass plate C 

* Sperated mixture is applied as small spot about 2cm above the TLC plane. 

* TLP plate placed on the solvent.  The solvent moves so mixture move upward. 

* Movement of mixture depends upon the adsorption. 

* Adsorption of mixture expressed by Rf value. 

 

Rf = 
                                          

                                        
 

 

3. Paper Chromatography: 

* It is partition chromatography. 

* The two phase are used one mobile and stationary phase. 

* Stationary phase made up of water molecule bound to cellulose network. 

* Mobile phase contain either one (or) mixture of different solvents. 

* Mixture of component is applied on the paper spot little above the solvent dipped. 

* The compound is moved Based on the _________ 

1. Ascending paper chromatography 

2. Decending paper chromatography 

3. Circular (or) radial paper chromatography 

Rf = 
                              

                             
 

 

Unit – 15 

Inductive effect (or) Polar effects. 

* Different electro negativity of atoms are bonded by covalent bond. 

* Higher electro negativity atom attract the    towards itself. 

* The fractional charge created on both atoms  

 

    H 

 

   H C Cl 

   

    H 
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Cl have higher electronegativity than the carbon.  So Cl attrack the    So Cl became partial 

negative charge and carbon become partial positive charge. 

 

 H H H 

 

    H    C2 C1      

 

 H H H  

* Cl attract the electron. So Cl become positive C1 attract    So C2 become positive. 

 The electron displacement along carbon chain called inductive effect. 

 

*  Two types of inductive effect:- 

 

 + I effect (electron pumping group) CH3, C2, H5 

 - I effect (electron attracting group) Cl, Br. 
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Sri Venkateshwara Vidhyalayaa Higher Secondary School, 
Thasampalayam, Gobi – 638 476.  

Class : XI              Chemistry 
============================================================================= 

Enthalpy of neutralization (5 Marks) 

Defenition (3 Mark) 

 Complete neutralization of one gram equivalent amount of strong acid by a gram equivalent amount 

of strong base under fully ionized state in dilute conditions. 

 

Explanation I 

* Constant value for strong acid and strong base – 57.32 KJ. 

* The value independent of Nature of strong acid and strong base. 

* Consider the following equation. 

    
                                        

*    ions produced in water by acid molecules. 

* During neutralization water and salt are produced. 

* The enthalpy change depends only number of moles water formed. 

* Doesn’t depends upon the chemical nature of substance. 

 

Explanation II 

* Consider the neutralization of weak acid by strong base. 

* Consider the neutralization of weak base by strong acid. 

* Strong Base (NaoH) 

* Weak base (NH4OH) 

* Weak acid (CH3COOH) 

 There are two step involved in this nautralisation. 

1) Ionisation 

2) Neutralisation 

 It is endothermic reaction.  (Ionisation of weak acid (or) base) 

1.                      
 
      

 
    

 

        
        

                    

 

2.          
       

       
                   

                  

 

* Ethalphy of ionization of weak acid (or) base  endothermic reaction so it have + value. 
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* Enthaphy of neutralization of weak acid (or) base the neutralization of strong acid and strong base. 

 

Bomb Calorimeter: 

* Used to determine the enthalphy change of combustion of chemical substance. 

 

Apparatus:- 

* Inner vessel and its cover are made of strong steel. 

* Cover strongly tighted with vessel.  

* Stirrer and calorimeter, Beckmann thermometer. 

* Platinum cup 

Working proceedure 

* Weighed amount of the substance is taken in a platinum cup (or) boat. 

* The platinum cup are connected electrical wire for make compustion. 

* The bomb is then closed and pressurized with oxygen. 

* The bomb lowered in the water which is placed inside the calorimeter. 

* Stirrer placed in the space between the wall of calorimeter and the bomb. 

* Water stirred uniformly.  The substance is heated by electrical heating. 

* The temperature of water raised by exothermic heat. 

* The temperature raise (only few degrees) is small measure by Beckman thermometer. 

* Weighted sample of Benzoic acid is place in bomb with oxygen. 

* Ignition is brought about electrically. 

* The temperature noted     . 

    
                               

    
             

  
       

 

   
  molecular weight at Benzoic acid. 

By this experiment enthalphy of compustion at constant volume          is known.           

enthalpy compution at constant P. 

                

 

    
     

    
               

 

     is know from the difference in the number of moles of products and reactants. 
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Methods of preparation of deuterium. 

By diffusion method:- 

* Deutrium obtained from Hydrogen gas. 

* H2 and deuterium has different rate of diffusion. 

* H2 diffuse more quickly than deuterium under reduced pressure. 

* Diffusion carried out by diffusion units (Hertz) each unit have porous membrane. 

* Mixture is led into diffusion unit under the reduced pressure by using mercury diffusion pumps. 

* Diffusion rate. 

  Heavier deuterium < Hydrogen. 

* Repeating the process we get deuterium and Hydrogen separately. 

 

Ortho, Para Hydrogens:- 

* Hydrogen atom combines to form Hydrogen molecule. 

* Ortho, Para Hydrogen are depends upon the axis of rotation of protons. 

* Ortho Hydrogen. 

 Proton of Both Hydrogen atom in a molecule spin same side called ortho Hydrogen. 

* Para Hydrogen  

 Proton of Both Hydrogen atom in a molecule spin different direction called para Hydrogen. 

 At room temperature  Ortho Hydrogen  Para Hydrogen 

  At 25K    75%    25% 

      1%    99% 

* Charcoal absorb almost pure para Hydrogen. 

 This is one of the separation method. 

Heavy water. 

* The oxide of heavy Hydrogen (deuterium) is called as Heavy water. 

* Ordinary water (H2O) contain small amount of heavy water (about \ part in 5000) 

Preparation:- 

 Main  source:- Ordinary water 

 Process : Exhaustive electrolysis 

 

Principle:- 

* Heavy water isolated from ordinary water by prolonged electrolysis. 

* Fraction distillation of water containing alkali (By using small difference in boiling point of  

H2O and D2O). 

 

Proceedure:- 

* Cell consist of steel cell 18 inches long 4 inches in dicumeter act as cathode. 
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* Nickel used as anode. 

* Larger number of cell used for several electrolysis. 

* Gas obtained from each stage are separately burnt and water returned to the previous stage. 

 

Liquid Hydrogen as a fuel:- 

* Favorable rocket fuel. 

* It produces more heat energy compare to other fuel. 

* Buring of H2 with O2 form water it is main advantage of H2 fuel. 

* Other fossil fuels make environmental pollution. 

* Controlling CO2 emission into atmosphere is difficult challenge. 

* Hydrogen become energy barrier for Automobiles. 

* At present in USA they are use car using modified piston engine and has hydrogen storage unit in the 

tank. 

* This proves that it is possible to develop hydrogen burning cars. 

 Prep ration of Hydrogen. 

 1.            
Ni

    3CO + 7H2 

 2. CO + steam 
CO2 / H2

 Hydrogen. 

 3. Decomposition of water by electrolysis (Photovoltic collectors) 

 

Structure of diamond. 

* Every carbon atom is bonded with other by covalent link. 

* The covalent links make giant molecule. 

* Each carbon atom linked with 4 carbon atom. 

* It make regular tetrahedron shape. 

* The repeated tetrahedral arrangement give diamond structure. 

* Strength of C – C bonds give hardness and lack of chemical reactivity. 

 

Structure of Graphite:- 

* It consist of separate layers. 

* The carbon atoms are arranged in regular hexagons in flat parallel layers. 

* There is no stronger bonding between different layers. 

* So easily separable from each other. 

* There is no covalent linkage btw adjacent plane. 

* The bond with in the layer stronger. 

* The bond between the layer not stronger. 

* So it is soft and have lubricating power. 
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Structure of fullerenes :-  

* It is one allotrope of carbon. 

* The first identified and most symmetrical of family with 60 atoms and 32 sides  

(20 hexagons and 12 pentagons). 

* Its nick name bucky ball and after named Buck minster of fullerene. 

* Because it resembles the geodesic domes developed by R. Buckminster fuller. 

* The group of spherical carbon molecule is called fullenens. 

 

* It  has super conducting properties. 

* General physical properties of Alkali metals (or) 1 S Block elements. 

* Density:-  Have high density – due to close packing of atoms. 

* Li have low density due to low atomic weight. 

* Density increase Moving down the group – due to atomic number. 

 

Atomic volume:- 

 Increase in group so increase in Ionic radii and atomic radii. 

Melting and Boiling point:- 

* low M.Point and B.point due to weak bonding in the crystal lattice. 

* mp  and B. poin decrease in the group due to repulsion of non – bonding e
-
 increased. 

 

Ionisation energy:- 

 Ionisation energy decrease in group. 

 Second Ionisation energy of alkali metal high the loss of second e
-
 is difficult.  The electron pulled to 

form noble gas core. 

 

Electropositive character:- 

* Low ionization energy greater tendency to form uni positive character. 

* Highly electropositive character. 

 “Alkali metal emit electrons when irradiated with light.  This effect is known as  

photoelectric effect”. 

 

Oxidation state:- 

* Lose of one electron so its oxidation state +1. 

 

Reducing Properties:- 

* They easily lose their valance electron easily.  So behave as good reducing agent. 

Importance of molecular oxygen. 
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* Haemoglobin is an iron containing coordination compound. 

* It is used for transport of O2 from lungs to various part of Body. 

* Myoglobin is the reservoir for storage of O2 and transport to the muscel. 

* Haemoglobin  heme – Iron porphyrin complex globin – protein. 

* The six position in haemoglobin is vacant But is it occupied by O2 in the haemoglobin  

               

* Oxyhemoglobin is formed at lungs and its carry the O2. 

* Haemoglobin then bind with HCO3. 

* HCO3 formed by reaction of CO2 (Released by cell) with water. 

* After reaching the lungs due to Hydrolysis CO2 is liberated. 

            
         
     

          
               

        
 

 

* The oxygen produced by photosynthesis. 

* The molecular oxygen is prepared by green plants. 

* The chlorophyll in the green parts of plant. 

* The chlorophyll make carbohydrate by using solar energy. 

* Molecular oxygen esential respiration by both animals and plants. 

* Molecular oxygen cell fuel. 

* Complex between dioxygen and hemoglobin make red pigment in blood. 

* Bond energy is high 493 KJ mol
-1

. 

 

Nascent oxygen and molecular oxygen. 

* Oxygen molecule is very stable. 

* It dissociate small extent at high temp. 

* It is endothermic reaction. 

                       

* Electric discharge at low pressure the Dissociation    is 20%. 

Preparation:- 

* O2 passed at 1mm pressure through a discharge tube. 

* Resulting gas more reactive. 

* The spectrum shows consist of free atom. 

* It is endothermic reaction. 

                  . 

 Factors affecting the ionization Energy. 

 

Atomic size:- 
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* Ionisation energy   
             

* Because electrons are loosely bounded. 

* Hence ionization energy decrease. 

 

Magnitude of Nuclear charge:- 

* Ionisation energy   magnitude as Nuclear charge. 

* Higher nuclear charge the electrons are bound tightly so require more energy to remove the electron. 

* Hence ionsation energy increase. 

 

Screening (or) shielding effect:- 

* Ionisation energy                      

* Electronic state lying between the nucleus and electron. 

* Electronic state is high.  Ionisation energy low. 

 

Electronic configuration. 

* More stable electronic configuration have high Ionisation energy.  

* Noble gas          have stable electronic configuration. 

* So it require more Ionisation energy. 

 

Ionisation energy:- 

  The energy required to remove an electron from an atom Ionisation energy. 

 Atom + energy  positive ion + Electron 

 Na + energy  Na
+
 + e

-
 

 Explain the various factor that affect electron affinity. 

 

Atomic size:- 

 Electron affinity                 

* Smaller the size of atom, greater is its electron affinity. 

* Size of atom increase.  The effective nuclear charge increase. 

* So, atom will have low tendency to attract the additional electron towards itself. 

 

Effective nuclear charge:- 

 Electron affinity   Effective nuclear charge  

* The nuclear charge increase the fitom have more to attract the additional electron towards itself. 

* So the electron aftinity increase. 
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Shielding (or) Screening effect:- 

 Electron affinity                      

* Electronic energy state, lying between the nucleus and the outermost state hinder the nuclear 

attraction for incoming electron. 

* Electronic energy state is high the electron affinity is low. 

 

Electronic configuration:- 

* Electron affinities of inert gas are zero. 

* It have (ns
5
 np

6
) stable electronic configuration so no possibity of addition of electron. 

 

Eg: Electron affinity of Be, Mg and Ca is practically zero. 

 

Electron affinity:- 

 The amount of energy is released when adding one electron to a gaseous atom. 

 Atom + electron  anion + energy released 

 Cl + e
-
  Cl

-
 + energy 

 

8. Solid State 

Miller Indices 

* geometry of crystals explained by co-ordinated axes. 

* The number of intercept at definite distance from the origin intercepts of any plane in the crystal la,  

 mb, nc. 

L, m, n are integer like 1,2,3 (or) fractioned of whole number refer the book page number (161) 

 

                                               Draw the diagram  here  

 

 

* This plane has intercepts OL, OM, ON along the x,y,z axes distance 2a, 4b, 3c respectively. 

* OA =a, OB =b, OC=c are unit distance. 

* These intercepts are in the ratio 2a, 4b, 3c ( whole number) 

* The coefficients of a,b,c are known as weiss indices  

* Weiss indices are not always simple integral whole number 

* So weiss  indices is replaced by Miller indices. Taking the reciprocals of weiss indices and  
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 multiplying reciprocals as integers obtain Miller indices  

* Miller indices usually written as h, k, r 

* Where h,k, r are positive, negative integers (or) zero Miller indices 

* Weiss notation 2a, 4b, 3c 

* Taking the reciprocal of coefficients of a,b,c ½, ¼, 1/3. 

* Multiplying by 12 inorder to get whole number  

* We get 6,3,4 These number  are called Miller indices 

* (6, 3, 4) Miller indices of plane. Plan h=6, k=3, l=4 

Sodium Chloride Crystal 

* It is face centered cubic lattice 

* In this lattice, Na
+
 ions interlocked with Cl

-
 ions 

* It has 3 dimension structure whole of the crystal 

* Black sphere indicate No ions. white sphere contain Na ion 

* It contains 14 chloride ions and 13 sodium ions 

* Each chloride ion surrounted by 6 sodium ions and each sodium ion is surrounded by 6 chloride ions. 

* Edge, corners, faces do not lie wholly within the unit cell shared by other unit cells. 

* corner shared by 8 unit cell 

 Face shared by 2 unit cell 

 Edge shared by 4 unit cell 

 Body shared by 1 unit cell 

Formula:- Ned + Nb + NF + NC 

   4   1   2   8 

No of sodium ions 

 12 ( at edge centers) x ¼ + 1 (body centre) x 1 

 = 12 x ¼  + 1 x 1 

 = 3 + 1 = 4 

No of chloride ions 

 8 (at corner) x 1/8 + 6 (face centre) x ½ 

 = 8 x 1/8 + 6 x ½ 

 = 1 + 3 = 4 

Thus the number of NaCl units per unit cell 4 
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* It is rock-salt structure 

Cesisum chloride structure 

* This structure contain CS and Cl
-
 ions 

* It is Body centered cubic  

* It is not closed packed structure 

* One mole cule per primitive cell 

* atoms at corner (ooo) body centred position ½, ½, ½ 

 

* Cl
-
 ions are at corners of cube  

 CS
+
 ions are at centre of the cube vice versa 

* Each Cl
-
 ions connected 8 CS

+
 ions 

 Each CS
+
 ions connected 8 cl

-
 ions. 

* The Co-ordination is eight    

                                                                                                                                                                               

No of Cl
-
 ions 

 =8 (At corners) x ½ (common  to eight unit cell) 

 = 8 x 1/8 =1 

No of CS
+
 ions = 

 = 1 (At the body center) x 1 
CHN

 

= 1x 1 = 1* The number of CSCl unit cell contains 1 unit                                                                                               

Differenc between Crystalline and Amorphous solid 

Crystalline Solids Amorphous Sloid 

Atoms (or) molecules are regular 

arrangement 

No regular arrangements 

It have geometrical form It doesn’t have geometrical form 

3 dimensiongal structure No 3 dimensional structure 

Have sharp M.Point No sharp M. Point 

Rigid, incombressible Rigid, incombressible to certain 

extent 

physical properties thermal 

electrical, conductance) is differ in 

different  direction 

Physical properties same in all 

direction 
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-Anisotropic Isotropic 

 

Anistropy and isotropy 

* We can differ the crystal and amorphous solids some properties (i.e) physical properties 

* Physical properties are thermal, electrical, conductivity ,mechanical, strength etc.. 

* Amorphous solid exhibit isotropic ie. Same physical properties in all direction 

* Crystalline solid exhibit anisotropic  ie; different physical properties in different direction 

Explanation 

* When we passed the light into the crystal varies with different direction 

* But in the amorphous solid does not vary with different direction 

* The ray of light passed are enter into crystal it is split into two components. 

* Each components have different path and different velocity 

* This phenomenon is known as Double refraction 

 

 

 

 

 

 

 

 Consider AB line CD line 

* AB line crossing the light along the same atoms 

* CD line crossing light along different atoms 

* In amorphous molecules (or) atoms randomly arranged 

* so  all direction are identical 

* so  all properties are alike in all direction 

Unit Cell 

* Crystals have regular arrangement of atoms (or)  

* Three dimension 

* Crystalline solid of smallest structure bulid by repetition in three dimension called unit cell 
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PG Asst. in Chemistry 
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