IIT JAM Syllabus
(Chemistry)

PHYSICAL CHEMISTRY

Basic Mathematical Concepts: Functions; maxima and minima; integrals; ordinary
differential equations; vectors and m eterminants; elementary statistics and

probability theory.
Atomic and Moleculay : i Boht's theory of hydrogen-
like atom; wave-pa er’'s wave equation;

quantum numb
electronic config

Chemical The
application to ideal a idea ; ntropy and free
energy; criteria f

Electrochemistry: Conductance and its applications; transport number; galvanic cells;
EMF and free energy; concentration cells with and without transport; polarography;
concentration cells with and without transport; Debey-Huckel-Onsagar theory of strong
electrolytes.

Chemical Kinetics: Reactions of various order; Arrhenius equation; collision theory;
transition state theory; chain reactions - normal and branched; enzyme Kinetics;
photochemical processes; catalysis.
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Adsorption: Gibbs adsorption equation; adsorption isotherm; types of adsorption;
surface area of adsorbents; surface films on liquids.

Spectroscopy: Beer-Lambert law; fundamental concepts of rotational, vibrational,
electronic and magnetic resonance spectroscopy.

ORGANIC CHEMISTRY

Basic Concepts in Organic Chemistry and Stereochemistry: Electronic effects
(resonance, inductive, hyperconjugation) and steric effects and its applications
(acid/base property); optical isome ompounds with and without any
stereocenters (allenes, bi clic systems (substituted
ethane/n-propane/n-but and di-substituted
cyclohexanes).

Organic Reactig
intermediates
etc...); Hofman
reaction, Reime
and McMurry,
dienone-pher geme i 1d reduction
reactions in i ' is (Grignard,
organolithiu pic reactions;
functional gro ¢ i al reactions.

istry of reactive
enes, benzynes
Simmons-Smith
Wittig reaction

Qualitative Or
elementary UV,
elucidation.

chemical tests;
for structural

Natural Products Che =( eroi erpenes, carbohydrates,
amino acids, peptides and 1Cid

Aromatic and Heterocyclic Chemistry:*“Monocyclic, bicyclic and tricyclic aromatic

hydrocarbons, and monocyclic compounds with one hetero atom: synthesis, reactivity
and properties.

INORGANIC CHEMISTRY

Periodic Table: Periodic classification of elements and periodicity in properties; general
methods of isolation and purification of elements.
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Chemical Bonding and Shapes of Compounds: Types of bonding; VSEPR theory and
shapes of molecules; hybridization; dipole moment; ionic solids; structure of NaCl, CsCl,
diamond and graphite; lattice energy.

Main Group Elements (s and p blocks): General concepts on group relationships and
gradation in properties; structure of electron deficient compounds involving main group
elements.

Transition Metals (d block): Characteristics of 3d elements; oxide, hydroxide and salts
of first row metals; coordination complexes: structure, isomerism, reaction mechanism
and electronic spectra; VB, MO and C d theoretical approaches for structure,
color and magnetic propertiesiof etallic compounds having
ligands with back bonding , carbenes, nitrosyls and
metallocenes; homogeng

Bioinorganic C reactions in the
biological systems @ ] C ) uZ2+ and Zn2+;
structure and fu C

Instrumental fMe ' is: i inciples; {ins ations and simple
applications ¢ c ' LUV-vi l y; analysis of

Analytical Ch . ““Princi i\l sis; acid-base,

oxidation-reduc \ ation reactions;
use of indicato ot: activity; nuclear
reactions; appli of isoto
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