Chapter I : Gaseous State

Introduction; Characteristics of gases; Kinetic molecular theory
of gases; Derivation of kinetic gas equation; Kinetic gas equation
in terms of kinetic energy; Relationship between absolute
temperature and root mean square velocity; Derivation of
diferent gas laws from kinetic gas equation; Maxwell’s
distribution of molecular velocities; Different types of velocities;
Equipartition principle of energies; Collision diameter and
collision frequency; Mean free path; Specific heat and molar
heat of gases; Specific heat ratios; Viscosity of gases.

Deviation from ideal behaviour; Effect of pressure on deviation;
Effect of temperature on deviation; Causes of deviation;
vanderWaal equationof state; Explanation of deviation from
ideal behaviour: Other equations of state for real gases;
Converston of vander Waal equation to Viral equation;
Calculation of Boyle’s temperature; Critical Constant of gases;
Andrew’s experiment on critical phenomenon; Continuity of
state: vander Waal equation and critical phenomenon;
Experimental determination of critical constant; The laws of
corresponding state; Liquefaction of gases; Possible questions.
Chapter 2 : Liquid State

Introduction; Structure of Liquid; Theories of liquid state;
Cybotactic group model; Kinetic molecular model; Random
packing model; Free volume in a liquid; Intermolecular forces



in liquid; General characteristics of liquids: Evaparation; Vapour
pressure: Factors affecting vapour pressure; Mathematical
relation between vapour pressure and temperature:
Experimental determinationof vapour pressure; Boiling point
and vapour pressure; Heat of vapourisation: Surface tension:
Factors influencing surface tension; Relation between surface
tension and temperature; Some consequences of surface tension;
Pressure in a drop; Angle of contact; Surface tension and vapour
pressure relationship; Interfacial tension; Experimental
determination of surface tension; Viscosity : Derivationof
Poiseuille’s equation; Factors influencing viscosity;
Experimental determination of coefficient of visocisty; Viscosity
and chemcal consitition; Dunstan rule; Molar visocsity rule;
Rheochor; Intrinsic viscosity and molar mass from viscosity
measurement Liquid crystal; Smectic liquid crystal; Nematic
liquid crystal; Theory of liquid crystal (swarm theory); Parachor
and chemical constitution: Refractive index; Specicifc
refraction; Molar refraction: Possible questions.

Chapter 3 : Chemical Thermodynamics : First

Law of Thermodynamcis

Introduction; Systems; Properties; State function and exact
differential; Internal energy; Modes of energy transfer;
Determination of mechancial work; Zeroth law of
thermodynamics; First law of thermodynamcis: Heat content
(Enthalpy); Relation in betweeen heat change and internal energy
change: Heat cacity of a system; Relationship between Cp and
Cv. Isothermal reversible work; Isothermal irreversible work;
Adiabatic process and some related expressions; Adiabatic
reversible work; Reversible isothermal expansion of a real gas;
Joule-Thomson effect. Joule-Thomson coefficient for an ideal
gas;Joule-Thomson coefficient for a real gas; Inversion
temperature; Possible questions.

Chapter 4 : Thermochemistry

Introduction: Internal energy change and enthaply change of a
chemical reaction; Enthalpy of formation: Enthalpy of
combustion; Enthapy of neutralisation; Enthalpy of solution;
Enthapy of hydration: Enthapy of precipitation: Enthalpy of
vapourisation; Enthalpy of sublimation: Enthalpy of transition;
Laws of thermochemistry; Lavoisier and Laplace law;Hess’s law
of constant heat summation; Application of Hess’s law Kirchoff’s
equation; Flame and explosion temperature; Bond energy;
Limitation of first law of thermodynamics; Possible questions.



Chapter 5 : Second Law of Thermodynamics :

Concept of Free Energy

Introduction; Statements of second law of thermodynamics;
Spontaneous process; Carnot cycle; Efficiency of a heat engine;
Carnot’s theorem; The concept of entropy; Enthalpy of phase
transition; Entropy change in a reversible process; Entropy
change for an ideal gas at different conditions; Enthalpy of a
mixture of ideal gases; Enthalpy of mixing; Entropy change
during the flow of heat. Free energy function: Work funcion:
Gibb’s frec energy; Feasibility of a process; Gibbs—Helmholtz
equation; Clapeyron—Claussius equation: Van’tHoff’s isotherm:
Van’tHoff s isochore, Partial molar quantities; Partial molar free
energy; (chemical potential); Gibbs-Dubem equation; Variation
of chemical potential with temperatue and pressure; Chemical
potential of an ideal gas mixture; Fugacity; Determination of
fugacity; Fugacity of a gas in a gaseous mixture; Effect of
pressure and temperature on fugacity; Activity and activity
coefficient; Relationship between & ugacity and activity
coefficient; Maxwell’s relationship; Possible questions.
Chapter 6 : Chemical Equilibrium

Homogeneous and heterogeneous reactions; Reversible and
irreversible reactions; Rate of reaction; Law of mass action:
Rate equation and rate expression; Chemical equilibrium; Law
of chemical equilibrium; Kp; Kc and Kx; Relationship between
Kp and Kc. Equilibrium expressions of some comimon reactions:
Thermodynamic derivation of law of chemical equilibrium;
Significance of standard free energy change and equilibrium
constant; Effect of temperature on equilibrium; Van’t Hoff’s
equation in terms of Ke; Le Chatelier’s principle: Application of
Le-Chatelier’s principle: Synthesis of ammonia by Haber’s
process; Synthesis of sulphuric acid by contact process;
Manufacture of nitric acid by Birkeland-Eyde process;
Application of Le-Chatelier’s principle to some physical
equilibria; Homogeneous equilibrium in liquid state;
Heterogeneous equilibria; Equilibrium constant for reactions
involving real gases; Possibie questions.

Chapter 7 : Chemical Kinetics

Introduction: Kinetic classification of chemical reactions: Raie
of reaction; Determination of reaction rate; Rate equation; Rate
law; Molecularity of a reaction: Examples and characteristics;
Order of reaction: Examples and characteristics: Kinetics of zero
order reaction; Kinetics of first order reaction; Kinetics of second



order reaction; Kinetics of third order reaction; Kinetics of nth
order reaction; Kinetics of fractional order reaction;
Determination of the order of the reaction; Collision theory;
Mathematical treatment of collision theory of a bimolecular
reaction; Transitionstate theory and 1ts mathematical treatiment:
Effect of temperature oa reaction rate; Arrhenius equation;
Kinetics of complex reac tions; Reversible reactions; Consecutive
reactions; Parallel and competing reactions; Chain reactions;
Theories of unimolecular reactions; Perrin’s theory; Lindemann’s
time lag theory: Possible questions

Chapter 8 : Photochemisiry

Introduction; Thermal and photochemical reactions; Interaction
of radiation; Lambert’s law; Beer’s law; Beer-Lambert Law;
Deviation from Beer-Lambert law; Laws of photochemistry:
Grothus Draper law; Einstein-Stark: law of photochemical
equivalence;Quntum yield; High and fow quanturn yield;Factors
affecting quantum yield; Consequences of light absorpotion:
Primary photochemical process; Secondary photochemical
process; Photoluminescence; Fluoresence; Phosphorescence;
Photochemical reactions and their mechanism; Kinetics of some
photochemical reactions: combintion of H, and Ci;
Combinationof H, of CH,CHO: Dimerisation of anthracene;,
Chemiluminiscence; Photosensitisation; Photosynthesis: Flash
photolysis; Chemistry of vision: phetochemical equilibrium;
Possible cuesiions.

Chapter 9 : Phase Equiiibria : Phase Rule

Introduction; Phase; Component; Degrees of freedom;
Conditions for phase equilibirium; Phase rule; Derivation of
phase rule; Phase diagram; Polymorphism; Enantiotropy;
Monotropy; Dynamic allotropy; Phase diagram of water system;
Phase diagram of sulphur system; Two comonent systems;
Simple eutectic systeim; Silver-lead system, Zinc-Cadmium
system; Bismuth-Cadmium system; Completely miscible solid-
liquid system; KI-Water system; Theory of freezing mixture;
Systems in which two components form a stable compound:
Magnesium-Zinc system; Ferric chloride-Water system; Sodium
sulphate-Water system; Compleiely miscible binary liquid
systems; Vapour pressures of completely miscible binary liquid
systems; Fractional distillationof biuiary miscible liquid systems;
Two component solid gas system; Copper sulphate-water
system; Possible questions.



Chapter 10 : Solutions

Introduction; Classification of solutions; Reasons for
Solubulisation; Solubility: Methods of expressing
concentration of solution: Strength; Molarity; Molarity;
Normality; Mole fraction; Mole percent; Parts per million;
Percentage solution; Characteristics of solution; Solution of
gases in gases; Solution of gases in liquids; Henry’s Law ideal
solution : Relationship between vapour pressure and mole
fraction of components in vapour phase; Activity of a component
in an ideal solution; Chemical potentials of ideal and non-ideal
solutions; Thermodynamics of ideal solution; Gibbs-Duhem-
Margules equation Partially miscible liquids: Phenol-water
system; Triethyl amine-water system: Nicotine-water system;
Immiscible liguids; Solutions of solids in liquids; Solutions of
solids 1n solids; Possible questions.

Chapter 11 : Theory of Dilute Solutions : Colligative Properties
Introduction; Features of colligative properties; Relative
lowering of vapour pressure; Raoult’s Law; Derivation of
Raoult’s law; Thermodynamic derivation of Raoult’s law;
Experimental! determination of lowing of vapur pressure;
Osmosis; Semipermeable membrans; Theories of
semipermeability ; Reverse Osmosis; Osmotic pressure; Laws of
Osmotic pressure; Thermodynamic derivation of Van’t Hoff
equation; Relationship between Osmotic pressure and vapour
pressure Lowering; Experimental determination of osmotic
pressure; Isotonic solution; Some experiments on 0Smosis;
Elevation of boiling point; Relationship in between elevation
of boiling point and maolality; Thermodynamic derivation of
relationship between elevation of boiling point and molarity;
Derivaticn of boiling point through chemical potential;
Relationship between elevation of boiling point and lowering
of vapour pressure; Relationship between elevation of boiling
point and osmatic pressure; Experimental determination of
elevation of boiling poiat; Depression of freezing point;
Relationship between depression of freezing point and molarity;
Thermodynamic desivting of depression of freezing point and
molality; Derivation of freezing point depression through
chemical; Potential; Relationship between depression of
freezing point with lowering of vapour pressure; Experimental
determination of freezing point depression; Abnormal
colligative properties; The Van’t Hoff’s factor; Application of
Van’t Hoff factor; ticgree of association and degree of



dissociation; Possible questions.

Chapter 12 : Solid State-Chemical Crystallography
Characteristics of solids; Classification of solids; Chemistry of
Crystals; Laws of Crystallography; Types of cubic unit cells;
Study of internal structure of crystals : X-Ray crystallography;
Classification of crystals on the basis of nature of interactions;
Examples of some typical crystals; Packing of constituents in
crystals; Voids and their characteristic; Radius ratio;
Imperfections or Defects in crystals; Defects in stoichiometric
solids; Defects in non-stoichiometric solids; Imperfection due
to transient atomic displacement; Isomorphism; Polymorphism;
Semiconductor; Qualitative treatment of band theory of solids;
Glassy state or Vitreous state; Some solved problems; Possible
questions.

Chapter 13 : Mathematical Concepts in Chemistry
Logarithms ; Power and law of indices; Tracing of cartesian
curves; Tracing of ploar curves; Differential calculus ; Maxima
and Minima ; Partial differentiation; Integral calculus
(Integration): Permutations; Combinations: Factorial:
Probability concept; Possible questions.

Chapter 14 : Introduction to Computer

What is a Computer; Generation of Computers; Advantages and
application of Computer; Classification of computer; Different
components of computer; Hardware; External storage devices;
Software; Number systems; Conversion of one number system
to another; Binary arithmetic; Introduction to computer
language; Operating systems; Data storage Hierarchy; Computer
word; Some solved problems; Some possible questions.
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