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Day  - 1  

1. Chemistry 

Chemistry is defined as that branch of science which deals with the study of composition, 

structure and properties of matter and the changes which the matter undergoes under different 

conditions and the laws which govern these changes.  

 

1.1 Matter  
Matter is defined as anything that occupies space possesses mass and the presence of which can be 

felt by any one or more of our five senses.   

 

1.2 Atom   
An atom is the smallest particle of an element which can take part in a chemical reaction. It may or 

may not be capable of independent existence.   

 

1.3 Molecule  

A molecule is the smallest particle of an element or a compound which is capable of independent 

existence. Equal volumes of all gases under similar conditions of temperature and pressure contain 

equal number of molecules. 

 

1.4 Avogadro’s Law 

Equal volume of all gases under similar conditions of temperature and pressure contain equal 

number of molecules.  

For example.  

    

 

       2n molecules     n molecules            2n molecules              (Avogadro‟s law) 

 

1.5 To find the relationship between molecular mass and vapour density of a gas 

   Vapour density of a gas  

                                                    

                                                

BASIC CONCEPT OF 

CHEMISTRY 

(By experiment) 

 

2 vol 1 vol 2 vol 

Chapter  

     1 
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            or             

Vapour density is also called ‘relative density’ of the gas. 

 

2. Proof of Atomicity of Gases  

Atomicity of an elementary substance is defined as the number of atoms of the element present in 

one molecule of the substance, e.g., atomicity of oxygen ( ) is two while that of ozone ( ) is 

three.   

                                           

 

1 molecules of water contains 1 atoms of oxygen 

½ molecules of oxygen = 1 atom of oxygen 

1 molecules of oxygen = 2 atoms of oxygen 

 

 2.1 Atomic mass   

The atomic mass of an element is the average relative mass of its atoms as compared with an atom 

of carbon – 12 taken as 12. 

 

2.2 Atomic mass unit   

One atomic mass unit (amu) is equal to  th of the mass of an atom of carbon-12 isotope. 

 

2.3 Average atomic mass    

Average atomic mass is the sum of the products of fractional abundances of the isotopes and their 

corresponding mass numbers, I.e., 

                                                             

 

Illustration 

Naturally occurring neon consists of three isotopes, the mass numbers of which and their 

fractional abundances are as follows:   

                                    Isotope                                        Fractional Abundance 

                                                                                             

                                                                                              

                                                                                             

 Average atomic mass of neon    

                                     

 

2.4 Calculation of Average Atomic Mass 

(By experiment) 

 

2 vol 
1 vol 2 vol 2n molecules 

n molecules 2n molecules 
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Illustration 

Naturally occurring Boron consists of two isotopes as shown below: 

               Isotope’s atomic weight                 Fractional Abundance 

                                                                                  

                                                                                  

Find average atomic mass of Boron 

Solution 

Average atomic mass of boron  

 

3. Other Frequently Encounter Terms:- 

3.1 Gram atomic mass  

The atomic mass of an element expressed in grams is called Gram atomic mass. 

 

3.2 Molecular mass 

The molecular mass of a substance (element or compound) is the number of times the molecules 

of the substance is heavier than 1/12
th

 the mass of an atom of carbon – 12 isotope taken as 12.   

 

Illustration 

Calculate molecular weight of air if its constituents are: 

                           

                             

                             

                               

Illustration 

Calculate the molecular mass of glucose (  molecule. 

Solution   

Molecular mass of glucose (  

                                                          

                                                    

                                                    

3.4 Gram molecular mass  

The molecular mass of a substance expressed in grams is called it Gram molecular mass. 
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Self Efforts 

 

1. Calculate the molecular mass of glucose  molecule given at. Masses : 

     H = 1.008 amu, C = 12.011 amu, O = 16.0 amu.  

 

2. The relative abundance of various isotopes of silicon is as Si (28) = 92.25%, Si (29) = 4.65% and   

    Si (30) = 3.10%. Calculate the average atomic mass of silicon. 

 

3. Calculate the mass of  

   (i) 2.5 gram molecules of   

   (ii) 3.6 gram molecules of glucose 73.6 g of  

` 

 

      Answers 

 

1. 180.162 amu.                                         2. 28.11 u.                           3. (i) 85 g    (ii) 648 g          
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DAY -  2 

The Mole Concept 

1. Definition Mole   

A mole is defined as the amount of a substance containing as many atoms, molecules, ions, 

electrons or other elementary entities as there are carbon atoms in exactly 12g of .     

                                        N = Avogadro Number  

                                            

(i)         Number of moles  

 

Illustration 

 Calculate the number of each atom present in 122.5g of KClO3. 

Solution  

                                 

            (Mol. Wt. of KClO3) = (122.5) 

Form the formula KClO3, we know that 1 mole of KClO3 contains 

1 mole of k atoms, 1 mole of Cl atoms and 3 moles of O atoms 

                 

        

        

 

(ii) Number of moles  

 

1.1 To find the relationship between mass and volume of a gas 

 

                              

                              

                              

                              

                              

                                    

           

(iii)         

1.2 Principal Of Atomic Conservation (POAC) 

Number of atom of any element is conserved on both sides of the reaction. 

 

Illustration 
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Day 1 
1. States of matter                                         

      States of matter 

 

 

        

                                 Solid                         Liquid                             Gas 

 

(i) Solid 

Is defined as that of state of matter which posses a definite a shape and a definite volume. 

(ii) Liquid 

Is defined as that state of matter which has a definite volume but no definite shape. They take up 

the shape of vessel in which they are put. 

(iii) Gas 

   Is defined as that state of matter which has neither definite shape nor definite volume. 

                             Comparison of the characteristics of a solid, a liquid and a gas 

               SOLID                  LIQUID                      GAS 
1. 

 

 

 

 

 

Molecules are closely 

packed. (Intermolecular 

distances are of the order of 

) 

 

 

Molecules are less closely 

packed.(Intermolecular 

distances are greater than in 

solids but less than in gases) 

 

 

Molecules are less 

sufficiently apart from one 

another.(Intermolecular 

distances are of the order 

of ) 

 

2. 

 

 

Intermolecular forces of 

attraction are the strongest. 

 

Intermolecular forces of 

attraction weaker than those in 

solids. 

Intermolecular forces of 

attraction are almost 

negligible. 

3. 

 

 

The density of solids is high. 

 

 

The density of liquids is lower 

than that of solids but is much 

higher than that of gas. 

Gases generally have low 

densities. 

 

      PROPERTIES OF GASES 

Chapter  

       2 
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4. 

 

 

 

 

  

The positions of molecules in 

the crystal lattice are fixed 

and hence solids do not have 

translator or rotator motion 

but only possess vibratory 

motion. 

 

Molecules of a liquid have 

greater freedom of movement. 

They have some translator and 

rotator motions in addition to 

the vibratory motion. 

Molecules of a gas have large 

rotator, vibratory and 

translator motions. 

 

 

1.1 Measurement of pressure  

             Pressure is the force acting per unit area. 

 

1.2Measuring Devices 

 1. Barometer 

2. Manometer                                        Manometer 

 

     

                                            

                                           Closed limp                                        Open limp 

 

1. Barometer 

 Proof :-  

 Suppose height of the mercury column = h cm  

                            

                          

                     If density of mercury at room temp. 

                                                                                       

                      Then mass of the mercury column 

                                                                                       

                   

                                                                                       

    Where g is the acceleration due to gravity. 

 This weight of the mercury column is the force acting on   

  Hence, 

                                         

                                                                            

 

 

 

F 

A 
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1.3 Definition Standard Atmospheric pressure  

A standard or normal atmospheric pressure is defined as the pressure exerted by mercury column 

of exactly 76 cm at  This id the pressure exerted by the atmosphere at the sea level. 

 

1. Closed limp Manometer        

 

 

 

 

 

 

 

 

2. Open limp Manometer          

  

 

 

 

 

1.4 Various units of pressure 

                                       1 atm  = 76 cm = 760mm of Hg 

                                                      = 760 torr 

                                           1 bar   =     0.987 atm 

               SI unit is Pascal. 

                                            

          Standard Temperature and Pressure (STP) 

 Normal Temperature and Pressure (NTP) 

                                              T = 273 Kelvin 

                                                   P = 1 atm 

Gas Laws  

1.4 Boyle’s Law                                                                               

The first quantitative relationship between the volume and pressure of a gas was studied            

experimentally by Robert Boyle in 1662. “At constant temperature, pressure of a fixed amount of 

a gas varies inversely with the volume of the gas.”    

 Mathematically, Boyle’s law be expressed as :  

Vacuum 

100 mm

Gas at 100 mm pressure

Mercury 

Air

Patm =

760 mm

Gas at 100 mm pressure

Mercury 

Pgas
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Where V is the volume, p is the pressure of the gas and  is a constant of proportionality whose 

value depends upon the amount of the gas and temperature. The value of  also depends upon the 

units in which p and V are expressed. 

 On rearrangement, we can write 

                                            

It means that at constant temperature, product of pressure and volume of a fixed amount of gas is 

constant. 

Let  be the volume of a given mass of gas at pressure  and at a given temperature T. When the 

pressure is changed to  at the same temperature, let the volume change to  . According to 

Boyle‟s law, 

                                     

     

 

Isotherm 

 

1.5 Altitude Sickness  

 

 

 

 

 

 

 

 Illustration 

A vessel of 120 ml capacity contains a certain amount of gas at  and 1.2 bar pressure. The 

gas is transferred to another vessel of volume 180 mL at  What would be its pressure? 

Solution 

Since temperature and amount of gas remains constant, therefore, Boyle‟s law is applicable. 

                                                    

                                                                                        

                                                                                       

              

       

 

V 

P 

V 
P1

(P1 ,V1 ) 

(P2 ,V2 ) 

P2

V2

V1 T= 600K 

T= 300K T= 200K 

P 

V 
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Illustration  

A balloon is filled with hydrogen at room temperature. It will burst if pressure exceeds 0.2bar. If at 

1bar pressure the gas occupies 2.27 L volume, up to what volume can the balloon be expanded? 

Solution 

According to Boyle‟s law, at constant temperature, 

                                             

   

         

                                              

                                                   

                                                   

Since balloon bursts at 0.2 bar pressure, the volume of the balloon should be less than 11.35 L. 
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Day - 1 

 

1. Thermodynamics   

The branch of science which deals with the study of different forms of energy and the quantitative 

relationships between them is known as thermodynamics. 

 

1.1 System and Surroundings 

System 

The part of the universe chosen for thermodynamic consideration, (i.e., to study the effect 

of temperature, pressure, etc.)is called a system. 

Surroundings  

The remaining portion of the universe, excluding the system, is called surroundings. 

 

1.2 Types of System 

Open System  

A system said to be an open system if it can exchange both matter and energy with the 

surroundings. 

Closed System 

If a system can exchange only energy with the surroundings but not matter, it is called a 

system. 

Isolated System 

If a system can neither exchange matter nor energy with the surroundings, it is called an 

isolated system. 

 

1.3 Macroscopic Properties of the System 

“Properties of the system which arise from the bulk behavior of matter are called macroscopic 

properties”. 

(i) Extensive Properties 

The properties of the system whose value depend upon the amount or size of substance 

present in the system are called extensive properties. 

(ii) Intensive Properties 

Thermodynamics 

 

Chapter 

     3 
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The properties of the system whose value is independent of the amount or size of 

substance present in the system are called intensive properties. (Example Molar 

Properties) 

(iii) State of a System and State Variables   

The state of a system the condition of existence of the system when its macroscopic 

properties have definite values. 

(iv) State Variables 

The measurable properties required to describe the state of the system are called state 

variables. 

(v) State Functions   

A state function is a property of the system whose value depends only upon the state and 

is independent of the path or manner by which the state is reached. A system in a state of 

thermodynamic equilibrium is one in which the macroscopic properties so not change 

with time 

 

1.4 Types of Processes 

A process gives the path or operation by which a changes from one state to another. 

(i) Isothermal Process 

A process in which the temperature of the system remains constant. 

(ii) Adiabatic Process   

A process in which the system does not exchange heat with the surroundings, i.e., no heat 

leaves or enters the system. In such a process, temperature of the system always changes. 

The system in which such process occur are thermally insulated from the surroundings.   

  (iii) Isobaric Process 

A process in which the pressure of the system remains constant.  

(iv) Isochoric Process 

 A process in which the volume of the system remains constant. 

(v) Reversible Process 

A process in which the direction may be reversed at any state by merely a small change 

in a variable like temperature, pressure, etc. In this process, at every instant, the system 

remains virtually in a state of equilibrium with the surroundings.  

(vi) Irreversible Process 

A process which is not reversible is called an irreversible process. The driving force is 

very different the n the opposing force. All natural processes are irreversible. 

(vii) Cyclic Process 

A process in which the system undergoes a series of change and ultimately returns to its 

original a series of change and ultimately returns to its original state is called a cyclic 

process.   

 

1.5 Internal Energy               
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  U     =             K.E                               +                                             P.E 

 

 

 

 

Translatory       Roatory      Vibratory                     Electronic      Molecular    Nuclear                                                       

Motion               Motion        Motion                         Energy            Incretions    Energy 

 Absolute value of U can be not calculated 

 Change in internal energy , 

 

                                       

                                      Where Up is internal energy of products  

                                                   Ur is internal energy of products 

U is an extensive property 

- U is a state Function                    

 

                                                               P1, V1, T1 

 

 

                  PA, VA, TA                                                                                                             PB, VB, TB 

   UA                                                                                                                                     UB 

                                                                                                        

                                                                    P2, V2, T2 

                                                                      

 During change of state U change even at same temperature. 

 If no change of state, U does not change without change of temperature. 
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Day - 2 

1. Work  

                                                                       

                                                         = F × displacement in the direction of force  

                                                         = F × l 

 

(i).Electrical Work  

                                                       Wele = F × l 

                                                                = qE l 

                                                                      = qV 

 

(ii) Mechanical Work 

    

                                                     W = F × l 

Let us consider a gas filled in a cylinder fitted with a weightless, airtight & frictionless piston  

                           

       

  

                                                                      = Pext × A × dl  

                                                                      = Pext d l 

                                                                   

- When the gas expands, work is done by the system. 

- When the gas contracts, the surroundings does work on the system. 

 

According to IUPAC convention, 

 

         Work is taken as – ve, when work is done by the system  

         Work is taken as + ve, when work is done on the system  

So, 

                                                                   

  

                   State function 

                   Units of W : 

                                    1J = 10
7 
 ergs 

 

1.1 Heat   

“ Heat is another mode of energy exchange between the system and the surroundings as a result of 

the difference of temperature between them”. 

 

1.2 According to IUPAC Conventions:- 

Pext 

P 

Pext 
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Units of q  

Heat is usually measured in terms of „calories‟. A calorie is defined as the quantity of 

heat required to raise the temperature of one gram of water through 1
0
C  (in the vicinity 

of 15
0
C). 

Relationship between mechanical work done , W & Heat produced, H 

                                                                

                                                                W = J H 

Where J is known as joule mechanical equivalent of heart. 

                                                                  J = 4.18 

Thus, for every 4.18 J of work done, 1 calorie of heart will be produced. 

 

1.3 First Law of Thermodynamics 

Energy can neither be created nor destroyed although it may be converted from one form to 

another. 

                                                                         Or 

The total energy of the universe (i.e., the system and the surroundings) remains constant, although 

it may undergo transformation from one form to the other. 

                                                                        Or 

The energy of an isolated system is constant. 

 

1.4  Observations in Support of First Law : 

(a) The electrical energy supplied to a heater is converted into heat whereas electrical energy   

passing through the filament of a bulb is converted into light. 

(b) Water can be decomposed by an electric current into gaseous hydrogen and oxygen. It is                  

found that 285.8 KJ of electrical energy is used to decompose 1 mole of water. 

 

   

                   

   

                                                               

1.5 Alternative Statements of First Law of Thermodynamics    

(i) Whenever a certain quantity of some form of electrical energy which is converted into 

mechanical work which moves the blades. 

(ii) It is impossible to construct a perpetual motion machine, i.e., a machine which would produce 

work continuously without consuming energy (Helmholtz, 1847) 

 

(iii) There is an exact equivalence between heat and mechanical i.e., for every 4. 184 joules of 

work done, 1 calorie of heat is produced and vice versa (Joule 1840).  

 

1.6 Mathematical Formulation of the First Law of Thermodynamics: 

Electrical energy 

Heat energy 
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. 

                                 
 

 

                          

Day 1 

 

1. Photosynthesis  

                                                       

 

 

1.1 Production of heat from fuels  

                    

 

 Oxidation 

 Reduction        

 Balancing of chemical Equations 

 Electrochemical cells 

 

Oxidation  & Reduction 

 

1.2 Classical Concept     

Oxidation is defined as the addition of oxygen or any other electronegative element or removal of 

hydrogen or any other electropositive element. 

 

Illustration       

        

A substance which gives oxygen, adds electronegative element or removes hydrogen or any    

electropositive element is called oxidising agent. 

Illustration  

   

                               Oxidising 

                                    Agent 

Illustration           

   

      

              O.A    

 

REDOX REACTONS 

& 

ELECTROMOTIVE FORCE 

Chapter 

      4 
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1.3 Reduction     

Reduction is defined as the addition of hydrogen or any other electropositive element or removal 

of oxygen or any other electronegative element.   

Illustration  

         

A substance which provides hydrogen or any electropositive element or removes oxygen or any 

electronegative element is called Reducing Agent.    

Illustration  

   

            R.A.   

     

                R.A.    

 

1.3 Electronic Concept   

Oxidation is process which involves loss of electrons by an atom or group of atoms. Thus, 

Oxidatising agent is a substance which can receive one or more electrons. 

Illustration              

  

    

Reduction is a process which involves gain of electrons by an atom or group of atoms. Thus, 

reducing agent is a substance which can give one or more electrons. 

Illustration      

         

     

 

 Oxidation Number 

        

                           

                               (Oxidation) 

                            (Reduction) 

               These are called half reductions. 

 Oxidation – Reduction process occur side by side  in a reaction. 

              Balancing of Redox Reactions 

                (i)  Oxidation Number Method 

                (ii) Ion-electron Method   

 

1.4 Oxidation Number Method 

 The various steps involved in the balancing of redox equation by number method are:    

 

 Step1.  Write the skeletal equation of all the reactants and products of the reaction.    
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0       +1+5 – 2  

 

Step2. Indicate the oxidation number of each element above its symbol and identify the                                                                                                           

elements which undergo a change in the oxidation number (O.N).    

Step3.  Calculate the increase or decrease in oxidation number per atom and identify the oxidising 

and reducing agents. If more than one atom of the same element is involved, find out the total 

increase or decrease in O.N. by multiplying this increase or decrease in O.N. per atom by the 

number of atoms undergoing that change.    

Step4.   Multiply the formulae of the oxidising and the reducing agents by suitable integers so as 

to equalise the total increase or decrease in oxidation number is calculated in step 3. 

 Step5.     Balance all atoms other than H and O.    

 Step6. Finally balance H and O atoms by adding  molecules using hit and trial method.    

 

 (a) For acidic medium       

First balance O atoms by adding  molecules to whatever side deficient in O atoms 

and then balance H atoms by adding ions to whatever side deficient in H atoms.    

 

 (b) For basic medium  

First balance O atoms by adding  molecules to whatever side deficient in O atoms. 

The H atoms are then balance by adding  molecules equal in number to the 

deficiency of H atoms and an equal number of  ions are added to the opposite side of 

the equation. Remove the duplication, if any. These rules are illustrated by the following 

examples. 

Illustration  

  Balance the equation, 

  

Solution 

Step1. Find out the elements which undergo a change in oxidation number (O.N.) 

 

                                    

 

O.N increases by 2 per Mg atom 

O.N. decreases by 4 per N atom 

Here, O.N. of Mg increases from 0 in Mg metal to +2 in Mg  and that of N 

decreases from +5 in . 

 

 Step2. Find out the total increase and decrease in O.N.  

Since there is only one Mg atom on either side of Eq. (1) therefore, total increase in O.N. of Mg is 

2. Further since there are two N atoms in  on R.H.S. and only one in  on L.H.S. of eq. 

(1) by 2 and thus the total decreases in O.N of N is  

Step3. Balance increase/decrease in O.N. 
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Since the total increase in O.N. is 2 and decrease is 8, therefore, multiply Mg on the L.H.S. of eq. 

(1) by 4. Combining steps 2 and 3, we have, 

                        

Step 4.  Balance all atoms other than O and H.  

To balance Mg on either side of Eq. (ii), multiply  

                         

Now, there are 10 nitrogen atoms on R.H.S. of eq. (iii) and only 2 on L.H.S., therefore, to balance 

N-atoms, change the coefficient of  from 2 to 10 on L.H.S. of eq. (iii), we have, 

                         (iv) 

Step5.  Balance O and H atoms by hit and trial method. 

Since there are 30 oxygen atoms on L.H.S. but only 26 oxygen atoms on R.H.S. of eq. (iv), 

therefore to balance O atoms, change the coefficient   of  from 1 to 5, we have,  

                         

 The H atoms get automatically balanced. Thus, Eq. (v) represents the correct balanced equation. 

 

1.5 Ion- electron Method   

The various steps involved in this method are : 

Step1. Write the skeletal equation and indicate the oxidation number (O.N.) of all the elements 

which appear in the skeletal equation above their respective symbols. 

Step2. Find out the species which are oxidised and which are reduced. 

Step3. Spilt the skeletal equation in to half reactions, i.e., oxidation half reaction and reduction 

half reaction. 

Step4. Balance the two half reaction equation separately by the rules described below : 

(i)  In each half reaction, first balance the atoms of the elements which have undergone a change 

in oxidation number. 

(ii) Add electrons to whatever side is necessary to make up the difference in oxidation number in 

each half reaction. 

(iii) Balance charge by adding  ions if the reaction occurs in the acidic medium by adding  

ions of the reaction occurs in the basic medium. 

(iv) Balance oxygen atoms by adding required number of   molecules to the side deficient in 

O atoms. 

(v) In the acidic medium, H atoms are balanced by adding  ions to the side deficient in H 

atoms. However, in the basic medium, H atoms are balanced by adding  molecules equal in 

number to the deficiency  of H atoms and an equal number   ions are included in the opposite 

side of the equation. Remove the duplication, if any. 

Step5. The two half reactions are then multiplied by suitable integers so that the total number of 

electrons gained in one half reaction is equal to the number of electrons lost in the other half 

reaction. The two half reactions are then added up. These rules are illustrated by the following 

examples. 
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+6   – 2  +3 

+6    +3    

Illustration    

Dichromate ion in aqueous acidic medium reacts with ferrous ion to give ferric and chromium as : 

  

  Write the balanced chemical equation corresponding to the reaction. 

Solution    

Step1. Write the skeletal equation of the given reaction. 

                                                    

  Step2.    Write the O.N. of  all the elements above their respective symbols. 

 

             

                           O.N. decreases by 3 per Cr at 

                             O.N. increases by 1 per Fe atom 

Step3.  Find out the species which have been oxidized and split the skeletal equation into two half 

reactions.    

        Since the O.N. of Cr decreases from +6 in and that of Fe increases 

 gets reduced while gets oxidised.    

Thus the above skeletal equation (i) can be divided into the following two half reaction equation:  

 

                         

 

Oxidation half equation  :  

                                          

 

Reduction half equation : 

                                          

 

Step4. To balance oxidation half equation (ii). 

(a)  Balance all atoms other then O and H. 

Not needed because Fe is already balanced. 

(b) Balance the O.N. by adding electrons. 

The O.N. of Fe on L.H.S. of Eq.(ii)  

  

                                   

 

(c) Balance charge by adding H
+
 ions. Not needed since the charge is larded balanced. Thus, 

Eq.(iv) 

Represents balanced oxidation half reaction.    

 

Step5. To balance the other reduction half equation (iii). 

                    

 



Kaysons Education  Structure of Atom 

 

  
Page 110 

 
  

 

 

 

  

 

Day 1 

STRUTURE OF ATOM  

1. Dalton’s Atomic Theory 

 (i) In 1808 

     (ii) All matter are composed of extremely small, Structure less, hard spherical particles. 

       (iii) These particles were called atoms. 

                   Charge and mass of fundamental subatomic particles 

Particles 

(Discover) 

Charge Mass 

Kg  u 

Electron 

(J.J Thomson) 

 

Proton 

(Goldstein) 

 

Neutron 

(Chadwick) 

 

 

 

 

+ 1 

 

 

0 

     

 

 

 

 

 

      

0.000548596 

 

 

1.00727663 

 

 

1.0086654 

 

1.1 Thomson’s Model of Atom             

J.J. Thomson proposed that an atom consists of a uniform sphere in which positive charge is 

uniformly distributed. The electrons are embedded into it in such a way as to given the most stable 

electrostatic arrangement. Also know as raisin pudding model water melon. 

 

 

 

 

 

 

 

 

 

 

 

STRUCTURE OF ATOM 

Diffused 

positive 

charge 

Embedded 

electron 

Chapter  

       5 
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 This model is also known as Raisin Pudding Model or water model. 

 

1.2 Rutherford’s Scattering Experiment  

Observations : 

  The following observations were made from these experiments : 

  (i) Most of the gold α – particles (nearly 99%) passed through the gold foil undeflected. 

  (ii) A small fraction of α – particles got deflected through small angles. 

(iii) Very few (about one in 20,000) did not pass through the at all suffered large 

deflections the foil at all but suffered large deflections (more than 90
0
) or even came back 

suffering a deflection of 180
0
. 

(iv) There must be very large empty space within the atom. 

(v) There is a heavy positively charged mass present in the atom. This mass must be 

occupying a very small space within the atom. 

(iv) The positively charged heavy mass which occupies only a small volume in an atom is 

called nucleus. It is supposed to be present in the centre of the atom.  

 

1.3 Rutherford’s Nuclear Model of Atom 

(i) In an atom, the entire mass and the positive charge is concentrated in a very small region at he 

centre known as nucleus. 

(ii) The positive charge of the nucleus is due to protons. The magnitude of the positive charge on 

the nucleus (number of protons) is different for different atoms. 

(iii) The mass of the nucleus is due to protons and some other neutral each having mass nearly 

equal to the mass of the proton. Protons and neutrons present in the nucleus are collectively called 

nucleus. 

(iv) The nucleus is surrounded by negatively charged electrons which balance the positive charge 

on the nucleus. 

(v) The electrons are revolving around the nucleus at very high speeds like planets revolving 

around the sun 

(vi) The electrons and the nucleus are held together by electrostatic forces of attraction. 

(vii) Most of the space in an atom between the nucleus an the revolving electrons is empty. 

          



Kaysons Education  Structure of Atom 

 

  
Page 112 

 
  

1.4 Concept of the Atomic Number, Mass Number and Discovery of Neutron 

The number of unit positive charges carried by the nucleus of an atom is termed as the atomic 

number. 

    Z = Nuclear charge or number of protons (p) 

       = Number of electrons (e) 

                 Z = p 

 The sum of the neutrons and protons is known as mass number. 

                                  Mass number, A = number of protons (p) + number of neutrons (n) 

    A = n + p 

 

Illustration 

The number of electrons, protons and neutrons in a species are equal to 18, 16 and 16 respectively. 

Write its symbol 

Solution 

 Atomic number is equal to number of protons = 16 

 So, the element is sulphur (S) 

 Mass number = number protons + number of neutrons  

          = 16 + 16 = 32 

Species is not neutral because the number of protons is not equal to number of electrons. It is 

anion with charge equal to excess electrons = 18 – 16 = 2 

                

 

Illustration 

An element with mass number 81 contains 31.7% more neutrons as compared to protons. Assign 

the atomic symbol. 

Solution 

 We know,  

 Mass number = number of proton s + number of neutrons = 81 

 i.e.,                                 p + n = 81 

 Let number of protons = x   

Number of neutrons                                                          

                                    = 1.317x 

       

                                              

                                    

 

1.5 Wave Nature of Light 

The point of maximum upward displacement is called crest while the point of maximum 

downward disturbances which originate from some vibrating source and travel outward as a 

continuous sequence of alternating Crests and troughs.  
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1.6 Characteristics of Wave Motion {1870, James Clark Maxwell}  

 (i) Wavelength  

  The distance between two adjacent crests or trough is called wavelength. 

      

               

 

 

 

 

(ii) Frequency (v, nu) 

The number of waves which pass through a given point in one second is known as the 

frequency.  

                                                                      

 (iii) Velocity (c)  

  The distance travelled by a wave in one second is called the velocity of the wave. 

       

  

 

 

 

 

 

 

(vi) Amplitude (a) 

  It is the height of crest or depth of trough of wave. 

 (v) Wave number                                                                      

It is the defined as the number or wavelengths per centimeter and is equal to the inverse 

of wavelength expressed in centimeter.   

          

1.7 Characteristics of Electromagnetic Radiations  

(i) These consist of electric magnetic fields that oscillate in the directions perpendicular to each 

other and both are perpendicular to the direction in which the wave is travelling as shown in 

figure. The two field components have the same wavelength and frequency. 
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(ii) All electromagnetic waves travel with the same speed. In vacuum, the speed of all types of 

electromagnetic is  This speed is 

called the speed of light.* 

(iii) These electromagnetic radiations do not require any medium for propagation. For example, 

light reaches us from the sum through empty space. 

The arrangement of different types of electromagnetic radiation in the order of increasing 

wavelengths (or decreasing frequencies) is known as electromagnetic spectrum. 

 

Illustration 

 Calculate the wavelength, frequency and wavenumber of a light wave whose period is  

   

Solution  

(i) Frequency    

                                                               

(ii) Wavelength ,              

                                           

            (iii) Wave number    

                                                                                      

1.8  Particle Nature of Light : {Processes not explained by wave nature}                             

 Huygens proposed wave like character of light. 

  

(a) Black Body Radiation 

  According t classical  theory, 

  (independent of frequency) 

  Wien’s displacement law (Wilhelm Wien) 

                                                 

                               (Wien Constant, b = 0.0029 mk) 

  

(b) Photoelectric Effect  

The phenomenon of ejection of electrons from the surface of a metal when light of 

suitable frequency strikes on it, is called photoelectric effect. 

 

 

 

 

 

 

 

 



Kaysons Education  Solid States 

 

  
Page 134 

 
  

 

 

 

 

DAY – 1 

1. Characteristic properties of solids are:  

             (i)  Solids are rigid and have definite and have definite shape and mass. 

(ii)  They have definite volume irrespective of the size or shape of the container in which they are 

placed. 

(iii) The intermolecular distances in solids are short and intermolecular forces are strong. 

(iv) The constituent particles (atoms, ions or molecules) of solids have fixed positions and can  

only oscillate about their mean positions . 

(v) Solids are almost incompressible. 

(vi) The density of solids is greater than that of liquids and gases. 

(vii) Solids diffuse very slowly as compared to liquids and gases 

(viii) Most solids become liquids when heated. This process is known as melting  and the 

temperature at which a solid changes into a liquid is called the Melting point. The melting point 

of a solid depends upon the nature of the solid and melting points of solids very widely.        

 

Classification of solids 

 

                             

                               Crystalline                         Amorphous  

 

1.1 Crystalline solids 

The substance whose constituent particles (atoms, ions or molecules) are arranged in a definite 

geometric pattern in three dimensional space are called crystalline solids.  

 Long Range order 

 Example – NaCl , KNO3 , quartz etc. 

 

 

 

 

 

 

 

1.2 Amorphous solids  

SOLID STATES 

 

Quartz 

Si O 

Chapter 

      6 
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 The substance whose constituent particles are not arranged in any regular arrangement are called 

solids (Greek amorphous meaning no form).  

 Short range order 

 Also called Pseudo liquids  

  

 

 

 

 

 

 

 

 

Differences between crystalline and amorphous solids 

Property Crystalline solids Amorphous solids 

1. Shape The crystalline solids have definite 

characteristic shape. 

The amorphous solids have 

irregular shapes. 

2. Order in arrangements 

of    constituent particles. 

They have regular arrangement of the 

constituent particles. They are said to 

exhibit long range order. 

They do not have any regular 

arrangement of the constituent 

particles. They may have short 

range order.  

3. Melting point They have sharp and characteristic 

melting point. 

They do not have sharp 

melting point. They 

gradually soften over a 

range of temperature.  

4. Cleavage property When cut with a sharp edged tool, they 

split into two pieces and the newly 

generated surfaces are plain and smooth. 

When cut with a sharp 

edged tool they cut into 

two pieces with irregular 

surfaces. 

5. Anisotropy They are anisotropic and have different 

physical properties in different 

directions. 

They are isotropic and 

have same physical 

properties in all directions.  

6. Nature They are true solids.  They are pseudo solids and 

super cooled liquids. 

 

 

 

 

 

Amorphous Glass 

Si O 
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1.3 The solid state 

                                                 Types of crystalline solids 

   

             

     

 

                                                                                                                              

(A) Molecular solids  

 (a) Non – polar molecular solids 

These comprise of atoms, for example argon and helium or the Molecules formed by non 

– polar covalent bonds. 

 Intermolecular forces are weak dispersion forces 

 Illustration – Ar, He, solid        

 (i) They are generally soft.     

 (ii) They have low melting points (weak forces)    

 (iii) They are non – conductors of electricity    

 (iv) They are volatile.    

 Weak dispersion forces.    

 

(b) Polar Molecular solids                                                   

These comprise of molecules of substance formed by polar covalent bonds.   

 Stronger Dipole – Dipole Forces  

 Illustration – solid HCl, solid     

 Dipole – Dipole Forces 

(i) They are soft.    

(ii) They have low melting and boiling points   

(iii) They are non – conductors of electricity    

(iv) They are gases or liquids at room temperature and pressure 

 

                (c) Hydrogen bonded                                                     

 Strong hydrogen bonds 

 Illustration – ice  

  (i) They are harder 

  (ii) They are non –conductors of electricity 

(iii) They are volatile liquids or soft solids at room temperature 

and pressure                                   

 

 

 

 

Molecular         

solids 

Ionic         

solids 

Metallic         

solids 

Covalent        

solids 
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(B) Ionic Solids   

Together by strong columbic (or electros static) forces. In the molten state, or when dissolved in 

water, the ions become free to move about and they conduct 

electricity. For example :-  etc. 

              (i) Ionic solids are very hard and brittle.  

              (ii) They have very high melting points. 

(iii) In the molten state, or when dissolved in water, they conduct    

electricity. 

 

(C) Metallic Solids                                                        

In metallic crystals the constituent particles are positive ions (called kernels) immersed in a sea of 

sea of mobile electrons. High electrical and thermal atom conductivities of metals.   

 The forces present are metallic bonds   

 Illustration – Ni, Cu, etc    

 (i) Metallic crystals may be hard as well as soft.   

 (ii) They are good conductors of heat and electricity.   

 (iii) They are malleable and ductile. Due to malleable nature, they can be beaten into sheets and  

 drawn into wires.   

 (iv) Common metals such as nickel copper and alloys.    

 

1.4 Electron and sea model 

In metallic crystals the constituent particles are positive ions (called kernels) immersed in a sea of 

mobile electrons.  

 

 

 

 

 

 

 

 

 

 

1.5 Exceptional behaviour of Graphite 

 Graphite is soft. 

 Graphite is a good conductor of electricity.    

 

1.6 Covalent or Network Crystals    

The constituent particles are atoms which are linked together by a continuous system of  covalent 

bonds throughout the crystal.   

 Illustration – Diamond, Quartz etc.  
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(i) The covalent crystals are hard    

 (ii) They are poor conductors of electricity     

 (iii) They have extremely high melting points and may even decompose before melting.    

 (iv) They have high enthalpies of function.   

 

1.7 Diamond     

 (i) SP
3
 hybridised    

(ii)  Each carbon atom by single covalent are present at the   

center f a regular    

(iii) The other four carbon atoms lies at the corners of the 

tetrahedron. 

(iv) Very high melting point (3843 K). 

(v) Diamond is a poor conductor of electricity. 

 

1.8 Graphite 

     (i) SP
2
 hybridisation    

 (ii) Consists of hexagonal rings in two dimensions    

(iii) Weak van der Waals’ forces which hold these layers together    

(iv) Graphite is a good conductor of electricity. 

 

 

 

1.9 Crystal Lattice 

A regular arrangement of the constituent particles  

(atoms, ions or molecules) of a crystalline solid in 

three dimensional space. 

 

 

 

 

1.10 Unit cell 

The smallest repeating unit in space lattice which when repeated over and over again produces the 

complete crystal lattice.  
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