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Subject: Chemistry
Inorganic Chemistry

Unit 1. STRUCTURE OF MATTER

1.
11.
1ii.
1v.
V.
VI.
Vii.
Viil.

iX.

X1.

Atomic Model (Bohr’s, Rutherford's and Wave mechanical)

Radial and angular wave functions

Shell subshell and orbitals

Quantum Numbers and their significance

Pauli Exclusion Principle, Hund’s Rule of maximum Multiplicity

Aufbau Principle and Electronic configuration

Stability of Half-filled and completely filled orbitals

Cause of destabilization of Atomic nucleus and generation of nuclear energy
Long form of periodic table (structure, significance and limitation)

Periodic properties and periodic trend of (Atomic size, ionic radius, Ionization potential,
electronegativity and electron affinity)

Metallic, Magnetic and catalytic properties of 'd' block elements

Unit 2. CHEMICAL BONDING

1.

ii.
1il.

1v.

Conditions, characteristics and significances of (Ionic bond, Covalent bond, Hydrogen
bond and Vander Waal's force)

Lattice energy and born Haber cycle

Fajan's rule

Geometry of covalent compounds (VSEPR and Valence bond theory)

Unit 3. ANALYTICAL TECHNIQUES

L.
1i.
11l

1v.

Chromatography (TLC, HPLC)
NMR, UV and IR
Distillation and crystallization

Solvent extraction

Unit 4. ENVIRONMENTAL POLLUTION

1.

1i.
1ii.
1v.

V.

Photochemical smog

Greenhouse effect

Global warming

Chemical hazard and chemical pollution

Green chemistry

General and physical chemistry

Unit 1. STATES OF MATTER

1.

il.

Gas laws (Boyle's, Charle's, Dalton's, Grahm's, Avogadro's) and their applications

Ideal gas equation and deviation of real gas from ideal behavior



1il.

1v.

Vi.
vii.
Viii.

1X.

Vander Waal’s equation and significance of van der Waal’s constant
Liquefaction of gas and critical constants

Properties of liquid (Surface tension, viscosity and capillary action)
Solution and solubility determination

Colligative properties of dilute solution

Classification of solids on the basis of bonding

Crystal defect (Schottky, Frenkel)

Unit 2. COLLOIDS

1.
il.
1il.

iv.

Classification of colloids
Properties of colloids (electrical, optical and kinetic)
Purification of colloids

Electrical double layer (Helmholtz and stern double layer) and zeta potential

Unit 3. CHEMICAL ARITHMETIC AND QUANTITATIVE ANALYSIS

L.
1l
1il.

iv.

Mole concept and limiting reagent
Equivalent weight and law of equivalence
Different units of concentration and their relation

Titration (Acidimetry, alkalimetry, redox and precipitation) and titration error

Unit 4. REDOX REACTION AND ELECTROCHEMISTRY

1.
il.
1ii.
1v.
v.

V1.

Difference between electrolytic and galvanic cell
Qualitative and Quantitative aspects of electrolysis
Electrode Potential and Electrochemical series
Electrolytic conductance and Kohlrausch’s law
Transport number and its significance

Conductometric and Potentiometric titration

Unit 5. EQUILIBRIUM AND RATE OF REACTION

1.

il

111.
1v.

V.
VI.

Vii.

Law of mass action and Le Chatelier's principle

Common ion effect, solubility product principle and their application in qualitative
analysis

Theory of acids and bases and theory of acid base indicators

Buffer solution, Buffer action and Buffer range

Rate, order and rate law

Arrhenius equation and Activation energy

Theory of chemical reaction (collision theory and activated complex theory)

Unit 6. THERMODYNAMICS

1.
il.
111.

1v.

Laws of thermodynamics (first and second)
Enthalpy, entropy and Gibb's free energy
Criteria of spontaneity

Joule Thomson effect



v.  Hess's law of constant heat summation

vi.  Kirchhoff's equation
Organic Chemistry
Unit 1. GENERAL ORGANIC CHEMISTRY
1. Nomenclature of Organic compounds

ii.  Structure and properties of organic compounds
111.  Inductive effect, mesomeric effect, electrometric effect, resonance effect and
hyperconjugation
iv.  Isomerism (structural and stereo)
v.  Chirality and racemic modification
Unit 2. ALIPHATIC COMPOUNDS
i.  Halogenation reaction of alkane
ii.  Nucleophilic aliphatic substitution reaction (SN1 and SN2) of halogenoalkane
iii.  Dehydrohalogenation of Halogenoalkane (E1 and E2)
iv.  Addition reaction of alkene (hydrogen halide and hydrogen)
v.  Fermentation and Esterification of alcohol
vi.  Reactivity of carbonyl group
Unit 3. AROMATIC COMPOUNDS AND THEIR PROPERTIES
1.  Aromaticity and resonance structure of benzene
ii.  Huckel's rule
iii.  Effects of substituents on the properties of aromatic compounds
iv.  Acidic nature of phenol and benzoic acid
v.  Diazonium coupling reaction and its application
Unit 4. SOME ORGANIC REACTIONS
i.  Aldol condensation
i1.  Cannizzaro reaction
iii.  Claisen condensation
iv.  Clemensen reduction
v.  Wolff-Kishner reduction

Industrial and applied chemistry
1. Biological importance of Na, K, Mg, Ca and Fe

2. Industrial preparation of NH;, H,SO,, Cement, Glass and fertilizer,
3. General metallurgical process of extraction of common metals
4. Chemistry of drug, vitamins, minerals, dyes and pesticides

5. Introduction and application of (Nanomaterial and Polymers)

Questions will cover all units as far as possible from both parts as a long or short question.



