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UNIT 1  SOME BASICS OF CHEMISTRY 

1. 
Volume

Mass
Density   

 

2. 
compoundtheofmassMolar

100compoundtheinelementthatofMass
elementanof%Mass


  

 

 

 

3. 100
solutionofMass

soluteofMass
percentMass   

 

 

4. 
solutionofmolesNo.

AofmolesofNo.
AoffractionMole   

 

5. 
litresinsolutionofVolume

soluteofmolesofNo.
Molarity   

 

 

6. 
kgin solvent  of Mass

soluteofmolesofNo.
Molality   

 

UNIT 2 STRUCTURE OF ATOM 

1. Atomic number (Z) = Number of protons in the nucleus of an atom or Number of  

     electrons in a neutral atom 

 

2. Mass number(A) = Number of protons (Z) + Number of neutrons (n) 

 

3. 
)(Wavelentgh

(v)Frequency
(C)lightofSpeed


  

 



 

 

4. (v)Frequency(h)constantsPlanck'(E)radiationquantumofEnergy   

 

5. Heisenberg’s Uncertainty Principle 

 

It states that it is impossible to determine simultaneously, the exact position and 

exact momentum (or velocity) of an electron. 

4Π

h
ΔpΔX x   

Where, ∆X = Uncertainty in position, xΔp = Uncertainty in momentum of particle 

 

UNIT 5  STATES OF MATTER 

 

1. Boyle’s Law 

At constant temperature, the pressure of a fixed amount of gas varies inversely 

with its volume. 

V

1
kp 1 Where, k1 is proportionality constant, p is pressure, V is volume 

 

2. Charles’ Law 

Pressure remaining constant, the volume of fixed mass of a gas is directly 

proportional to its absolute temperature. 

 

V= K2 T where, K2 is constant, V is volume and T is temperature 

 

3. Gay Lussac’s Law  

At constant volume, pressure of a fixed amount of a gas varies directly with the 

temperature. 

 

P = K3T where, K3 is constant, P is pressure and T is temperature 

 

4. Avogadro’s law 

It states that equal volumes of all gases under the same conditions of temperature 

and pressure contain equal number of molecules 

 

V = K4 n where, K4 is constant, V is volume of gas, n is number of moles of gas  

 

5. Ideal gas equation or Universal gas constant 

pV = nRT  



 

 

Where, p is pressure, T is temperature, V is volume, n is number of moles of gas 

and R is gas constant 

 

UNIT 6.  THERMODYNAMICS 

 

1. First law of thermodynamics 

The energy of an isolated system is constant 

  

∆U = q + W  

 

2. Enthalpy 

∆H = ∆U + ∆pV 

 

3. Gibbs free energy 

∆G = ∆H - T∆S where, ∆G is change in Gibbs free energy, ∆H is change in 

enthalpy, ∆S is change in entropy and T is system temperature.  

UNIT 7.  EQUILBRIUM 

1. pH scale 

Acidic solution has pH < 7 

Basic solution has pH > 7 

Neutral solutions has pH = 7 

pKw = pH + pOH =14 

 

2. Ionization constant of weak acids 

 

α1

cα
K

2

a


  Where, Ka is dissociation constant, c is initial concentration of 

undissociated acid HX at time, t = 0. α = degree of ionization of acid 

 Ka  = [H
+
][X

-
]/ [HX] 

 

pKa = - log (Ka) 

 

Ionization of weak bases 

Kb = [M
+
] [ OH

-
]/[MOH] 



 

 

 
α1

cα
K

2

b


      where , Kb  dissociation constant of base, α = degree of ionization of  

   base 

 pKa + pKb = pKw = 14 

 

3. Hydrolysis of salts 

pH = 7 + ½ (pKa – pKb) 

 

UNIT 8. REDOX REACTIONS 

 

1. Oxidation : Loss of electron(s) by any species 

2. Reduction: Gain of electron(s) by any species 

3. Oxidizing agent : Acceptor of electron(s) 

4. Reducing agent : Donor of electron(s) 

  

PUC 2
nd

 year formula 

UNIT 2  SOLUTIONS 

 

1. Mass percentage of component= 
Mass of the component in the solution 

Total mass of the solution
      

 

2. Mass percentage of component = 
Mass of the component in the solution

Total mass of the solution
      

 

3. Volume percentage of component = 
                       

                            
      

 

4. Parts per million = 
                                

                                                       
      

 

5. Mole fraction of component = 
                            

                                       
 

 



 

 

6. Molarity = 
                  

                           
 

 

7. Molality = 
               

                     
 

 

8. Henry’s law states that “the partial pressure of the gas in vapour phase (p) is 

proportional to the mole fraction of the gas (x) in the solution” 

 

Henry’s law (p) =       where, KH is the Henry’s law constant 

 

9. Elevation of boiling point (∆Tb) =      
   

where,   
  is the boiling point of pure solvent,  Tb  is the boiling point of the 

solution. 

 

10.  Depression of freezing point (∆Tf) =      
  

where,   
  is the freezing of pure solvent,  Tb  is the freezing point of the 

nonvolatile solute. 

 

11.  Elevation of boiling point (∆Tb) for dilute solutions =      

Where, Kb is elevation in boiling point constant, m is molality 

 

12.  Depression of freezing point (∆Tf)  for dilute solutions =      

Where, Kb is depression in freezing point constant, m is molality 

 

13. Van’t Hoff factor (i) = 
                                                                 

                                                            
 

 

UNIT 3.  ELECTRO CHEMISTRY 

1. The potential difference between the two electrodes of a galvanic cell is called the 

cell potential and is measured in volts. The cell potential is the difference 

between the electrode potentials (reduction potentials) of the cathode and anode. 

ECell =        

where, ER = Electrode potential of catode, EL = Electrode potential of anode 

 

2.      ⁄  =   
    ⁄  

        

  
   

 

     
  

Where, R is gas constant (8.314 JK
–1

 mol
–1

), 

F is Faraday constant (96487 C mol
–1

), T is temperature in kelvin and 

[M
n+

] is the concentration of the species, Mn+. E= electrode potential, E
o
= Std. 

electrode potential. 

 



 

 

UNIT 5.  SURFACE CHEMISTRY 

 

1. Freundlich adsorption isotherm 
 

  
      ⁄   where n> 1 

where x is the mass of the gas adsorbed on mass m of the adsorbent at pressure P, 

k and n are constants which depend on the nature of the adsorbent and the gas at a 

particular temperature. 

 

UNIT 6.  GENERAL PRINCIPLES AND PROCESS OF ISOALTION OF ELEMENTS 

1. ∆G = ∆H - T∆S  
       Where, ∆H is the enthalpy change and ∆S is the entropy change for the    

      process. T= temperature, ∆G = free energy change. 

 

UNIT 10.  HALOALKANES AND HALOARENES 

1. Synthesis of Haloalkanes 

R-OH HCl
ZnCl2

 R-Cl + H2O+
 

R-OH + NaBr + H2SO4 R-Br +NaHSO4 +H2O  
R-OH + SOCl2 R-Cl + SO3 + HCl

 
2. Preparation of Haloarenes 

CH3

+ X2

Fe

Dark
+

CH3

X X

CH3

o-halotoluene p-halotoluene

From hydrocarbons by electrophilic substitution

 

NH2 NaNO2 + HX

273-278 K

N2
+X-

Benzene diazonium halide

X
+  N2

Aryl halide X= Cl- Br

From Amines by Sandmeyer's reaction

  

3. Grignard reagent 

CH3CH2Br + Mg CH3CH2MgBr

Grignard reagent

Dry ether

Haloalkane  

 

4. Friedel-crafts reaction 



 

 

Friedel crafts reactions

Cl

+  CH3 Cl
Anhyd. AlCl3

+

CH3

Cl

Cl

CH3

1-chloro-4-methylbenzene1-chloro-2-methylbenzene

Minor Major

Cl

+   CH3-CO-Cl
Anhyd. AlCl3

2-Chloroacetophenone 4-Chloroacetophenone

Cl

CH3

O
Cl

O CH3

+

minor major

 

 

5. Wurtz-Fittig Reaction 

A mixture of an alkyl halide and aryl halide gives an alkylarene when treated with 

sodium in dry ether and is called Wurtz-Fittig reaction. 
Wurtz-Fittig Reaction

X

+    Na   +    RX
Dry ether R

+     NaX

 
6. Fittig reaction 

Aryl halides also give analogous compounds when treated with sodium in dry 

ether, in which two aryl groups are joined together. It is called Fittig reaction. 

2

X

+      2Na
Dry ether +     2NaX

Diphenyl

Fittig reaction

 
7. Electrophilic substitution reactions 



 

 

Halogenation

Cl

+      Cl2

Anhyd. FeCl4

Cl

Cl

Cl

Cl

Nitration

Cl

HNO3

Conc. H2SO4

1,4-dichlorobenzene 1,2-dichlorobenzene

+

Major Minor

1-Chloro-2-nitrobenzene 1-Chloro-4-nitrobenzene

N+
O

-O

Cl
N+

O

O-
Cl

+

Minor
Major

Sulphonation

Cl

Conc. H2SO4

Heat

Cl
Cl

SO3H

SO3H
4-chlorobenzenesulfonic acid2-chlorobenzenesulfonic acid

Minor Major

 

 

UNIT 11.  ALCOHOLS, PHENOLS AND ETHERS 

1.  Kolbe’s reaction 

     Phenoxide ion generated by treating phenol with sodium hydroxide is even more   

reactive than  phenol towards electrophilic aromatic substitution. Hence, it undergoes 

electrophilic substitution with carbon dioxide, a weak electrophile. Ortho 

hydroxybenzoic acid is formed as the main reaction product. 

 
OH ONa OH

COOH

2-hydroxybenzoic acid
(Salicylic acid)

NaOH i. CO2

ii. H+

 
2. Reimer-Tiemann reaction 

On treating phenol with chloroform in the presence of sodium hydroxide, a –

CHO group is introduced at ortho position of benzene ring. This reaction is 

known as Reimer - Tiemann reaction. The intermediate substituted benzal 

chloride is hydrolysed in the presence of alkali to produce salicylaldehyde. 

 



 

 

OH

CHCl3  +  aq NaOH
O-Na+

CHCl3 NaOH

O-Na+

CHO

OH

CHOH+

Intermediate
Salicyladehyde

 

 

 

UNIT 12.  ALDEHYDES KETONES AND CARBOXYLIC ACIDS 

 

1. Aldol condensation  

Aldehydes and ketones having at least one a-hydrogen undergo a reaction in 

the presence of dilute alkali as catalyst to form b-hydroxy aldehydes (aldol) 
or b-hydroxy ketones (ketol), respectively. This is known as Aldol reaction 

2CH3-CHO
dil. NaOH

O OH

3-Hydroxybutanal

Heat

-H2O

O

But-2-enal
 

2. Cannizzaro reaction  

Aldehydes which do not have an a-hydrogen atom, undergo self-oxidation 

and reduction (disproportionation) reaction on heating with concentrated 

alkali. In this reaction, one molecule of the aldehyde is reduced to alcohol 
while another is oxidized to carboxylic acid salt. 

O

benzaldehyde

2 conc. NaOH
Heat

HO

benzyl alcohol

Na+

O

-O

sodium benzoate
 

 

3. Esterification 
 

Carboxylic acids are esterified with alcohols or phenols in the presence of a 

mineral acid such as concentrated H2SO4 or HCl gas as a catalyst. 

RCOOH ROH
H+

RCOOR' H2O

Carboxylic a
cid

alcohol Ester

 

UNIT 13.  AMINES 



 

 

 

1. Gabriel phthalimide synthesis  

Gabriel synthesis is used for the preparation of primary amines. Phthalimide on 

treatment with ethanolic potassium hydroxide forms potassium salt of phthalimide 

which on heating with alkyl halide followed by alkaline hydrolysis produces the 

corresponding primary amine. Aromatic primary amines cannot be prepared by 

this method because aryl halides do not undergo nucleophilic substitution with the 

anion formed by phthalimide 

O

O
NH

phthalimide

O

O

O

O

O

O

N-K+ N

R

ONa+

ONa+

R-NH2

1o amine

KOH R-X

NaOH (aq)

 

2. Hoffmann bromamide degradation reaction  

Hoffmann developed a method for preparation of primary amines by treating an 

amide with bromine in an aqueous or ethanolic solution of sodium hydroxide. In 

this degradation reaction, migration of an alkyl or aryl group takes place 

fromarbonyl carbon of the amideto the nitrogen atom. The amine so formed 
contains one carbon less than that present in the amide. 

R-CO-NH2 +	Br2+	4NaOH R-NH2  + Na2CO3  + 2NaBr +2H2O
 

UNIT 15.  PLOYMERS 

1. Polytetrafluoroethene (Teflon)  

Teflon is manufactured by heating tetrafluoroethene with a free radical or 
persulphate catalyst at high pressures. It is chemically inert and resistant to attack 
by corrosive reagents. It is used in making oil seals and gaskets and also used for 
non – stick surface coated utensils. 



 

 

Tetrafluoroethene

F

F

F

Fn

catalyst

high pressure

F

F

F

Fn

Teflon
 

 

2. Polyacrylonitrile  

The addition polymerisation of acrylonitrile in presence of a peroxide 
catalyst leads to the formation of polyacrylonitrile 

N
n

polymerization

peroxide catalyst
CH3-CH-CN

n

acrylonitrile
polyacrylonitrile
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