SEMI (CEMA) SYLLABUS FOR INTERNAL ASSESSMENT

CEMACOR01T: ORGANIC CHEMISTRY-I
Valence Bond Theory: concept of hybridisation, shapes of molecules, resonance (including
hyperconjugation); calculation of formal charges and double bond equivalent (DBE); orbital pictures
of bonding (sp3, sp2, sp: C-C, C-N & C-O systems and s-cis and s-trans geometry for suitable cases).
Electronic displacements: inductive effect, field effect, mesomeric effect, resonance energy; bond
polarization and bond polarizability; electromeric effect; steric effect, steric inhibition of resonance.
MO theory: qualitative idea about molecular orbitals, bonding and antibonding interactions, idea
about σ, σ*, π, π *, n – MOs; basic idea about Frontier MOs (FMO); concept of HOMO, LUMO and
SOMO; interpretation of chemical reactivity in terms of FMO interactions; sketch and energy levels
of π MOs of i) acyclic p orbital system (C=C, conjugated diene, triene, allyl and pentadienyl systems)
ii) cyclic p orbital system (neutral systems: [4], [6]-annulenes; charged systems: 3-,4-,5-membered
ring systems); Hückel‟s rules for aromaticity up to [10]-annulene (including mononuclear
heterocyclic compounds up to 6-membered ring); concept of antiaromaticity and homoaromaticity;
non-aromatic molecules; Frost diagram; elementary idea about α and β; measurement of
delocalization energies in terms of β for buta-1,3-diene, cyclobutadiene, hexa-1,3,5-triene and
benzene.
Physical properties: influence of hybridization on bond properties: bond dissociation energy (BDE)
and bond energy; bond distances, bond angles; concept of bond angle strain (Baeyer ‟s strain theory);
melting point/boiling point and solubility of common organic compounds in terms of covalent &
non-covalent intermolecular forces; polarity of molecules and dipole moments; relative stabilities of
isomeric hydrocarbons in terms of heat of hydrogenation, heat of combustion and heat of formation.
Stereochemistry I
Bonding geometries of carbon compounds and representation of molecules: tetrahedral nature of
carbon and concept of asymmetry; Fischer, sawhorse, flying-wedge and Newman projection
formulae and their inter translations.
Concept of chirality and symmetry: symmetry elements and point groups (Cαv, Cnh, Cnv, Cn, Dαh, Dnh,
Dnd, Dn, Sn(Cs, Ci); molecular chirality and centre of chirality; asymmetric and dissymmetric
molecules; enantiomers and diastereomers; concept of epimers; concept of stereogenicity,
chirotopicity and pseudoasymmetry; chiral centres and number of stereoisomerism: systems
involving 1/2/3-chiral centre(s) (AA, AB, ABA and ABC types).

CEMACOR02T: PHYSICAL CHEMISTRY-I
Kinetic Theory of gases:
Concept of pressure and temperature; Collision of gas molecules; Collision diameter; Collision
number and mean free path; Frequency of binary collisions (similar and different molecules); Rate of
collision on wall and rate of effusion.

Maxwell’s distribution of speed and energy: Nature of distribution of velocities, Maxwell's
distribution of speeds in one, two and three dimensions; Kinetic energy distribution in one, two and
three dimensions, calculations of average, root mean square and most probable values in each case;
Calculation of number of molecules having energy ≥ ε, Principle of equipartition of energy and its
application to calculate the classical limit of molar heat capacity of gases
Real gas and virial equation: Deviation of gases from ideal behavior; compressibility factor; Boyle
temperature; Andrew's and Amagat's plots; van der Waals equation and its features; its derivation and
application in explaining real gas behaviour, other equations of state (Berthelot, Dietrici); Existence
of critical state, Critical constants in terms of van der Waals constants; Law of corresponding states;
virial equation of state; van der Waals equation expressed in virial form and significance of second
virial coefficient; Intermolecular forces (Debye, Keesom and London interactions; LennardJones
potential - elementary idea).
Chemical kinetics
Rate law, order and molecularity: Introduction of rate law, Extent of reaction; rate constants, order;
Forms of rates of First, second and n-th order reactions; Pseudo first order reactions (example using
acid catalyzed hydrolysis of methyl acetate); Determination of order of a reaction by half-life and
differential method; Opposing reactions, parallel reactions and consecutive reactions (with
explanation of kinetic and thermodynamic control of products; all steps first order) ; Rate equation
for the fast reaction
Role of T and theories of reaction rate: Temperature dependence of rate constant; Arrhenius equation,
energy of activation; Rate-determining step and steady-state approximation – explanation with
suitable examples; Collision theory; Lindemann theory of unimolecular reaction; outline of
Transition State theory (classical treatment)
Homogeneous catalysis: Homogeneous catalysis with reference to acid-base catalysis; Primary
kinetic salt effect; Enzyme catalysis; Michaelis-Menten equation, LineweaverBurk plot, turn-over
number
Autocatalysis; periodic reactions

