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FIRST YEAR
SEMESTER -
Subject Subject Contact Hours / Credits
Code Week
Theory +Tutorials
B101 Biology — | [2 +1] 3
C101 Chemistry — | [2 +1] 3
M100/101 | Mathematics — | [2 +1] 3
P101 Physics — | [2+1] 3
G101 Computer Basics [2+1] 3
H101 Communication Skills [2 + 1] 3
Contact Hours /
Week Laboratory
PL101 Physics Laboratory — | [4] 2
CL101 Chemistry Laboratory — | [4] 2
BL101 Biology Laboratory — | [4] 2
GL101 Computer Laboratory [4] 2
26

(26 of 240 credits)

C 101: Chemistry-I
UNIT-I (30 + 15 =45 hrs.)

Structure and Properties of atoms: Revisited 4+2=6hrs.)

(i) Atomic spectra, Bohr’s theory of atomic structuBemmerfield’s theory for complex electron
spin and magnetic quantum number, Pauli exclusiomciple, Hund's rule, electron
configuration of elements, Sequence of energy $eaetl Periodic Table.

(i) Size of atoms and ions, ionization energy, electfimity, electronegativity — values by
Pauling, Mulliken and Allred-Rochow, Metallic chatar, variable valency and oxidation states,
horizontal, vertical and diagonal relationshipsha periodic table.



(iif) Atomic Nucleus: Fundamental particles, classifmatiof nuclides, nuclear stability, the
neutron to proton ratio N/Z, nuclear potential,ding energy, exchange force. Radioactivity and
radioactive elements, radioactive decay and deiregfig&s.

UNIT-II

Types of Chemical Bonds (14+7 =18 hrs.)

() The covalent bond - the Lewis theory, Octet rule és limitations. Shapes of the molecules —
Sidgwick — powel theory. Valence shell electronr g®iSEPR) theory, effect of lone pair and
electronegativity, isoelectronic principle, exangple® apply VSEPR theory. Valence bond
theory. Hybridization. Bond length, bond angle &heliral angle, d-orbital participation in
molecular bonding, sigma and pi bonding. Molecuebital method — Linear combination of
atomic orbitals (LCAO), MO treatment for di- andi-atomic molecules and involving
delocalized pi-bonding. Conjugation & aromaticity.

UNIT-III

(i) Metallic and organometallic bonds — general progert

(iif) Coordinate bond- coordination complexes.

(iv) Physical properties and molecular structures —ipathdity and dipole moments, melting
point, solubility and acid-base properties, Intelenalar forces (dipole-dipole interaction)
Hydrogen bonding and vander Waals'’s forces.

UNIT-IV

Reactivity & Mechanism: (12 + 6= 1&hn

() Inductive and field effects and bond dissociatioergy. p/-di] bonding. Delocalization —
Cross conjugation, resonance. Aromaticity and Higkele — systems of 4n and 4n+2 electrons,
antiaromaticity Resonance andyperconjugation.

(i) Reaction mechanism: Types of mechanisms, Arhertiasry, collision theory, types of
reactions, redox reactions, displacement and additeactions, thermodynamic and kinetic
requirements.

UNIT-V

Hammond postulate, Curtin-Hammett principle, traosistates and intermediates, carbocations,
carbanions, free radicals, methods of determinieghanisms, isotopic effects.

(iif) General concepts: Oxidation number and oxidatiatest Oxidation — reduction reactions
and the use of reduction potential, Bronsted aaitd bases, gas phase vs. solution acidity,
solvent levelling effects, hardness and softnag$ace acidity.

Suggested texts and References:

(1) J.D.Lee, Concise Inorganic Chemistry, 4th EditiBhBS, 1991.

(2) P.W.Atkins, Physical Chemistry, Oxford UniversitgeBs, 7th Edition, 2006.

(3) G.M.Barrow, Physical Chemistry, 5th Edition, TataGtaw-Hill, New Delhi, 1992.

(4)R. T. Morrison and R. N. Boyd, Organic ChemistrggrRice Hall of India.

(5)G.W. Castellan, Physical Chemistry, 3rd Ed. Addisdvesley/Narosa Publishing House,
1993.



CL 101: Chemistry Laboratory

Calibrations of pipette, burette, standard flasts, eacid base titrations, recystallization, thin
layer chromatography, identification of organic dtional groups, complexometric titrations
based on EDTA complexation with metals, Syntheslseazoic acid, diazotization etc.

Suggested text and references:

(1) Vogel's Textbook of Quantitative Chemical Arsa$y(5th Edition; Longmann)
(2) Vogel's Qualitative Inorganic Analysis (7th Eacin)

(3) ACS Journal of Chemical Education

SEMESTER -lI
Subject Subject Contact Hours / Credits
Code Week
Theory+Tutorials
B201 Biology — Il [2 +1] 3
C201 Chemistry — Il [2 +1] 3
M200/201 | Mathematics — I [2 +1] 3
P201 Physics — Il [2 +1] 3
G201 Electronics and Instrumentation [2 +1] 3
G202 Glimpses of Contemporary Science [2 +1] 3
Contact Hours /
Week Laboratory
PL201 Physics Laboratory — Il [4] 2
CL201 Chemistry Laboratory — [4] 2
BL201 Physics Laboratory — Il [4] 2
GL201 Electronics Laboratory [4] 2
26
(520f 240 credits)

C 201: Chemistry Il
UNIT-I

(1) Thermochemistry: Enthalpy, heat of fusion aedtiof vapourisation, enthalpy of a chemical
reaction (heat of combustion, heat of solution,t leganeutralization), enthalpy of formation,
standard reaction enthalpy, Hess's law, Kirchhoffaw, bond energy, dissociation
energy. Entropy formulation of Second law, entrahynge in a phase transition, Trouton’s
Rule, calculation of absolute (Third law) entropyifropy change in a chemical reaction.

(30 + 285 hrs.)

UNIT-II

(2) Free energy functions, criteria for spontanaitg equilibrium of closed systems, variation of
Gibbs free energy with pressure and temperatureb<sHelmholtz equation, the concept of
chemical potential, partial molar quantity, GibbgHem relation.



UNIT-III

(3) Phase equilibrium in simple systems: Solidyuilil, liquid — vapour, vapour — solid, phase
diagrams — water, carbon dioxide, sulphur, phasdiequm condition, Gibbs phase rule,
Clapeyron equations, Clausius — Clapeyron equation.

UNIT-IV

(4) Ideal Solutions, chemical potential of a solutea binary ideal solution, Raoult’'s Law,
entropy and Gibbs energy of mixing, Colligative pedies — freezing point depression, boiling
point elevation, osmotic pressure, van't Hoff equrat

UNIT-V

(5) Chemical equilibrium: Gibbs energy change akaction, standard reaction Gibbs energy,
the condition for chemical equilibrium, equilibrivconstant, reactions involving gases and pure
substances, the Principle of Le Chatelier and egpdins.

(6) Chemical potential of a charged species, elebhgmical cell (galvanic and electrolytic),
examples of electrochemical cells, half cell parfelectrode potential), Nernst equation.

Suggested texts and References:

(1) P.W.Atkins, Physical Chemistry, Oxford UniveysPress, 7th Edition, 2006.

(2) G.W. Castellan, Physical Chemistry, 3rd Ed.\We#arosa Publishing House, 1993.
(3) G.N.Lewis and Randall, Thermodynamics, (Revisg&.S.Pitzer and L.Brewer),
International Students Edition, McGraw Hill, 1961.

(4) K. Denbigh, The principles of Chemical Equiliom.

(5) B. G. Kyle , Chemical & Process Thermodynamics.

CL 201: Chemistry Laboratory

Colorimetric titrations, Beer Lambert law, Estinmatiof concentration by colorimetric methods,
conductometric methods, estimation of 5oncentratibacid base bt pH meter, identification of
inorganic anions and cations, finding of pka valuglsort project of 2 weeks based on the
experiments available in Journal of Chemical Edooat

Suggested text and references:

(1) Vogel's Textbook of Quantitative Chemical Ansily (8" Edition; Longmann)
(2) Vogel's Qualitative Inorganic Analysis{Edition)

(3) ACS Journal of Chemical Education



SECOND YEAR

SEMESTER -l
Subject Subject Contact Hours / Credits
Code Week
Theory+Tutorials
CB301 Essential mathematics for Chemistry [3+1] 4
and Biology
CB302 Biochemistry-I [3+ 1] 4
CB303 Organic Chemistry-I [3+1] 4
C301 Inorganic Chemistry-I [3+1] 4
H301 World Literature [2+0] 2
H302 History and Philosophy of Science [2 + 0] 2
Contact Hours /
Week Laboratory
CL301 Chemistry Laboratory [6] 3
GL301 Applied Electronics Laboratory [4] 2
25
(77 of 240 credits)
CB 303: Organic Chemistry —I (485+= 60 hrs.)

UNIT-I

A. Basic concepts - Recapitulation

Hybridisation, formal charge, inductive and resargagffects and their effect on reactivity and
acidity and basicity of organic compounds; polamé&n polar covalent bonds; homolytic and
heterolytic fission, types of reagents- electroghiland nucleophiles; curly arrow notation;
classification of organic reactions.

UNIT-II
B. Chemistry of Aliphatic compounds

IUPAC nomenclature of aliphatic and substituted aliphatic compoundsd aalicyclic
compounds

Preparation, structure, properties and reactions othe following classes of compounds.

i) Hydrocarbons: a) alkanes, Methods of formation Kolbe reaction, Wurtz reactidorey
House reaction, decarboxylation of carboxylic acieechanism of halogenation of alkanes,
orientation, selectivity & reactivity, product ratib) Cycloalkanes: Methods of formation and
reactivity ; Baeyer’s strain theory and its limitat; theory of strainless rings Alkenes:



Elimination reactions ; Saytzeff & Hoffman elimiiat; Reactions — halogenation reactions-
free radical and polar mechanisms. Markownikoff'sler the peroxide effect, allylic
halogenations using NBS; Ozonides/Ozonolysis. efaddan; hydroboration-oxidation;
oxymercuration-demercuration; Oxidation using KMn&40sO4.; polymerization. JdDienes:
Structure of butadiene and allene ; 1,2 vs 1,4tmnidj Diels Alder reaction.

UNIT-III

e) Alkynes Methods of formation; acidity of alkynes; elegihdic addition to alkynes;
hydroboration oxidation ; metal ammonia reductidngjrogenation using Lindlar’s catalyst.

i) Alkyl halides Preparation, properties and synthetic applicatafnaslkyl halides; §1 & Sn2
reactions (mechanism), E1 and E2 reactions( mesimn(Grignard reagent and its applications.
iii) Alcohols: Methods of formation; acidity; H-Bonding; reaction§ mono; di & trihydric
alcohols; Diols as protecting groups.

UNIT-IV

iv) Ethers and epoxides:Formation & reactions of ethers and epoxides ; dpgning reactions
of epoxides under acidic and basic consitions;ti@aepoxides with Grignard & organolithium
reagents

V) Aldehdyes & ketones:Methods of formation of aldehdyes and ketones; élyahilic addition
reactions with cyanide, ammonia and derivativesanfmonia; acetal formation; oxidation
reduction reactions. Meerwin-Pondroff-Verley redoict Clemmensen reduction, Wolf-Kishner
reduction, Aldol condensation reaction, Cannizzaeaction, Tischenko reaction, haloform
reaction, Baeyer-Villiger oxidation, Wittig reactipMannich reaction

vi) Carboxylic acids : Methods of formation of mono and di carboxyliads¢ acidity and
factors affecting acidity; reactions of carboxylic acids

vii) Carboxylic acid derivatives: Methods of formatioinacid chlorides, amides, anhydrides and
esters and their interconversions; relative st#sliof acid derivatives; Rosenmund reaction;
Hoffmann rearrangement; saponification.

viii) Nitrogen and sulphur compounds. a) Nitro alkamesthods of formation and reactions of
aliphatic and aromatic nitro compounds b) Aminesthrads of formation; basicity and factors
affecting basicity ; reactions of aliphatic amine}.Sulfonic acids : Methods of formation &
reactions of aliphatic sulfonic acids.

ix) Applications of phosphorous and boron in orgagitisesis :

Wittig reaction (with mechanism) ; hydroborationidetion (with mechanism); reduction using
9-BBN.

UNIT-V

C. Chemistry of aromatic compounds

IUPAC Nomenclature of benzene, naphthalene andasghe derivatives

i) Aromaticity: Structure and stability of benzenduckel's rule, MO picture, polycyclic
aromatic hydrocarbons.

i) Aromatic electrophilic substitution: General amanism. Effect of substituents on rate and
orientation to aromatic electrophilic substitutiorsubstituted benzenes, ortho-para ratio.

iii) Hydrocarbons: Alkylarenes, preparation viadetel Crafts reaction. Reactions- oxidation,
nuclear and side chain halogenation.



iv) Haloarenes: Preparation, aromatic nucleophgigbstitution, elimination-addition and
addition-elimination mechanisms, hydrolysis andration of nitrohaloarenes.

v) Phenols: Preparation from sulfonic acids, haoas, alkylbenzenes, Acidity, O-alkylation, O-
acylation, Fries rearrangement, Claisen rearranggnf®eimer- Tiemann reaction, Hauben
Hoesch reaction, Lederer Manasse reaction.

vi) Aromatic aldehydes and ketones: Preparatior3aéermann, Gattermann-Koch, Vilsmeyer-
Haack, Rosenmund and Friedel Crafts acylation i@mast Reactions: Claisen-Schmidt,
Knovenagel, Perkin, Benzoin condensation and Canmieactions,

vii) Aromatic carboxylic acids: Preparation, acydifpreparation and interconversion of acid
derivatives.

viii) Aromatic sulfonic acids: Preparation, aciditgreparation and interconversion of sulfonic
acid derivatives.

ixX) Aromatic nitrogen compounds: Nitro and nitrosompounds - preparation and reduction,
Amino compounds — preparation, basicity, Aromatectophilic substitution, N-alkylation, N-
acylation, Diazotisation, Synthetic uses of diamomsalts, azo coupling

Suggested texts and References:

() I. L. Finar, Organic Chemistry, Vol. 1 & 2, EIB

(2) R. T. Morrison and R. N. Boyd, Organic ChenyisiPrentice Hall of India.

(3) J. McMurry, Organic Chemistry, Asian Books FRtd.

(4) L. G. Wade, Organic Chemistry, Pearson Edunatio

(5) G. Solomons and C. Fryhle, Organic ChemiswiinJWiley & Sons (Asia) Pte Ltd.
(6) J. March, Advanced Organic Chemistry, 3rd BdoGraw Hill,1991.

(7) S.H.Pine, Organic Chemistry, 5th Edn., McGrai, HH987.

C 301: Inorganic Chemistry |

UNIT-I (45 + 15 =60 hrs.)

(i) Hydrogen: Preparation of hydrogen, Isotopes, ortho and pgdedgen, hydrides.

(i) Rare gases:Occurrence and recovery of the elements, physicdl doemical properties,
Clathrate compounds, chemistry of Xenon and xehmritle complexes.

UNIT-II

(i) Chemistry of s-block elements: a) alkali and afi@learth metals: Extraction, general

physical properties, flame colours ans spectracttwawith water, air and nitrogen, oxides,

hydroxides, peroxides and superoxides, sulphidegalts, halides and hydrides, oraganic and
organometallic compounds. b) Group 1B elements:@a, Hg.

UNIT-III

(iv) Chemistry of p-block elements: a) Group IlIA elartse Boron, aluminium, gallium indium
and thalium — physical properties, oxidation stadeds type of bonds, Reactions with other
elements, compounds of boron with oxygen and hysltodp) Group IVA elements: carbon,
silicon, germanium, tin and lead — physical praopsttallotropes of carbon, graphite compounds,
carbaides, carbonates, carbon cycle, silicatesanogilicons, hydrides, halides and cyanides,
cluster compounds.



UNIT-IV

c) Group VA elements: Nitrogen, phosphorous, Arsemintimony and bismuth — general
properties, hydrides, azides, oxides and oxyaddiphides and organometallics, fertilizers. d)
Group VIA elements: oxygen, sulphur, selenium,ut@lim and polonium — general properties,
structure and allotropy of the elements, chemistfyozone, oxides, oxyacids, oxohalides,
hydrides and halides, organo derivatives.

UNIT-V

e) Group VIIA elements: Fluorine, chlorine, brominedine and Astatine- general properties,
oxidizing power, hydrogen halides, ionic and molacunhalides, bridging halides, halogen
oxides, oxoacids, interhalogen compounds, polykaligseudohalogens and pseudohalides.

Suggested texts and References:

(1) J. E. Huheey, ‘Inorganic Chemistry - PrinciptésStructure and Reactivity’ Harper & Row,
1988.

(2) F. A. Cotton and G. Wilkinson, ‘Advanced InongaChemistry’, John Wiley, 1995.

(3) D. F. Shriver, P.W. Atkins and C.H. Langfordindrganic Chemistry’, OxfordUniversity

Press, 1991.

(4) F. A.Cotton and G. Wilkinson, Basic Inorganieetnistry, Wiley Easter, 1978.

(5) J. D. Lee, Concise Inorganic Chemistry, Vantkiosd Reinhold, 1977.

CL 301: Chemistry Laboratory

Experiments of inorganic chemistry: Synthesis afrdination complexes, gravimetric analysis
etc

SEMESTER —-IV

Subject Subject Contact Hours / Credits
Code Week
Theory+Tutorials
PCB401 Physical and Chemical kinetics [3+1]
CB401 Introductory Spectroscopy (UV-vis, [3+ 1]
fluorescence, IR, Raman, NMR)
C401 Properties of Matter [3+1] 4
C402 Group theory [3+1] 4
G401 Statistical Techniques and [2 + 0] 2
Applications
Lab hrs Credits
CL401 Chemistry Laboratory [6] 3
GL401 Computational Laboratory and [4] 2
Numerical Methods
25

(102 of 240 credits)




PCB 401: Physical and Chemical Kinetics: (45 + 15 = 6Gshr

UNIT-I

(i) Basic Concepts Rate, order and molecularity of a reaction, Fisgtcond and third order
reactions — effect of concentration on reactior,redte expressions and integrated form, pseudo-
unimolecular and second order autocatalytic reastiath order reaction of a single component,
effect of temperature on reaction rate — Arrheeiggation and activation energy.

UNIT-II

(i) Complex Reactions parallel first order reactions, series first aroeactions — determination
of rate constants by graphical method and the tatie method. The stationary state, radioactive
decay, general first order series and paralleltimas Competitive, consecutive second order
reactions, reversible reactions, equilibrium frome kinetic view point, complex mechanisms
involving equilibria.

UNIT-III

(i) Kinetic Measurements: Experimental determination of reaction rates aroof reactions

— correlation of physical properties with concettras, reactions in the phase, reactions at
constant pressure, fractional-life period methadial rate as a function of initial concentrations

UNIT-IV

(iv) Reactions in Solutions:General Properties, Phenomenological theory ofti@acates,
Diffusion limited rate constant, Slow reactionsfdet of ionic strength on reactions between
ions, Linear free energy relationships, Relaxatrathods for fast reactions.

UNIT-V

(v) Catalysis: Homogeneous catalysis in gas phase, in solutiorisbaf catalytic action,
catalysis and the equilibrium constant, acid basalysis, The Bronsted catalysis law, linear free
energy changes, general and specific catalysierbiggneous catalysis. Negative catalysis and
inhibition, Surface reactions — effect of temperatand nature of surface. Industrial catalysis.

Suggested texts and References:

() K.A. Connors, Chemical Kinetics : A Study of Reaati Rates in Solution, V.C.H.
Publications 1990(ii)J.I. Steinfeld, J.S. Francisco and W.L. Hase, ChainKinetics and
Dynamics, Prentice Hall 1984ii) Paul L. Houston, Chemical Kinetics and reactionaiyits.
(iv) K.J.Laidler, Chemical Kinetics, 3rd ed. Harper &wiv, 1987.

(v) J.W. Moore and R.G. Pearson, Kinetics and Mechaidohn Wiley and Sons, 1981.

(vi) A. A. Forst and R. G. Pearson, Kinetics and MedranWiley International Edition.

(vii) Sanjay K. Upadhay, Chemical kinetics and Reactignamics, Springer, 2006

CB401: Introductory Spectroscopy (45% 260 hrs)
UNIT-I

(i) The electromagnetic spectrum:Nature of electromagnetic radiation. The electronedig
spectrum and its regions. Frequency, waveno an@ieagth: units and conversions. Absorption
of electromagnetic radiation. Molecular energy etatind quantisation of internal energy.
Boltzmann distribution.



(i) Spectroscopic Processe#bsorption, emission, and scattering of light. Beambert Law -
Quantitative absorption measurements, Jablonsgraia

(iif) Fourier transformation: A mathematical tool to our advantage, basic priecignd its
relevance in spectroscopy.

UNIT-II

(iv) UV-VIS Absorption Spectroscopy:Principles and instrumentation of spectrophotonseter
UV-vis spectroscopy to determine conjugation. U¥Hdie spectroscopy and electronic
transitions. Electronic ground states and excitatks in organic molecules: n to pi-star and pi to
pi-star transitions. band position and band intesssi

(v) Fluorescence SpectroscopyPrinciples and instrumentation of fluorimeters. Adtage of
fluorimetry compared to absorption spectrophotoyndtuminescence and the fate of excited
states: timescale of fluorescence and phosphoresdcgualitative and Quantitative Fluorimetry.
UNIT-III

(vi) IR - Principles and instrumentation of Infrared speaopy. nfrared spectroscopy and
molecular vibrational transitions. Simple dispeesiiR spectrometer and ovewrview of modern
instrumentation. Transmittance and absorbance.aVidral modes and selection rules. Factors
governing the position and intensity of IR band$eats of variation in reduced mass and force
constant. Group frequency and fingerprint regionse of IR for identification by
presence/absence of absorptions characteristipesfifsc bonds/bond groupings. Interpretation
of IR spectra.

(vi) Raman Spectroscopy: Raman Effect and molecular polarizability. Techmigand
instrumentation. Pure rotational Raman spectra,ratitmal Rama spectra. Structure
determination from Raman and IR.

UNIT-IV

(viii) Nuclear Magnetic Resonance (NMR):Introduction to Nuclear Magnetic Resonance
(NMR) spectroscopy. 1H and 13C NMR, number of diginategration, chemical shift, splitting
of signals. Principles and instrumentation of NMpearoscopy. Nuclear spin and nuclear
magnetism. Energies of nuclear spin states in anetagfield. Boltzmann population of nuclear
spin states and the origin of NMR signals. Applmas: Interpretation of simple 1H NMR
spectra. Information from: chemical shifts and @efélues, peak areas and integration, splitting
patterns and spin-spin coupling constants. (n+&)and Pascal's triangle. 13C NMR spectra and
sensitivity issues. Interpretation of NMR spectsing examples of organic compounds. Short
introduction about application of NMR for proteins.

UNIT-V

(ix) Mass spectrometry:Introduction to mass spectroscopy (molecular mas3gjrate mass and
isotopes) Principles, ionisation methods (includieB MALDI, ESI). Molecular ions and
fragmentation processes under EI. Mass spectroméiry determining the molecular
weight/formula of organic compounds and identifg fresence of isotopes. Introduction of MS
application in protein analysis.



C 401: Properties of Matter (49.% = 60 hrs.)

UNIT-I

(i) Gaseous Staten). Perfect gases and gas laws, law of partialspres and partial volumes,
Graham’s law of effusion, critical state and deteation of the critical constants, continuity of
state, coefficient of expansion and compressibibly The kinetic theory of gases, pressure and
temperature of a gas, derivation of the gas laas fihe kinetic theory, The Boltzmann constant,
Maxwell’'s law of distribution of molecular veloo#ts, experimental verification of Maxwell’s
law. c). ldeal and real gases, deviations of tre gases from the ideal gas laws, collision
diameter, van der Waals equation, reduced equaifostate, The Dieterici equation, The
Berthelot's equation, The equation of Kammerlinga@s\ Virial Theorem and equation of state,
compressibility factors, The heat capacity of gas3ée principle of equipartition of energy, gas
density and vapour density. d). Collision numbed anean free path, transport properties:
viscosity, thermal conductivity and diffusivity ghses.

UNIT-II

(i) The Liquid State: a) Intermolecular forces — dedipole London forces, hydrogen
bonding. b) Vapour pressure, determination of vagwassure, external and internal pressure,
boiling point and vapour pressure. c) Surface temsangle of contact and wetting of surface
pressure on a curved surface, rise of liquid impilary tube, measurement of surface tension.
Surface tension and vapour pressure, surface teasid temperature — Eootvos-Ramsay-Shields
relation, Macleod’s equation, parachor. d) Visggsineasurement of relative and absolute
viscosity, viscosity and temperature, molecular gieifrom viscosity. e) refractive index,
specific rotation, molar refraction and chemicalngtitution, optical activity and specific
rotation.

UNIT-III

(i) The Solid State: Crystalline and amorphous sol@iystals — Steno’s law, Hauy’s law,
Laws of symmetry. Crystals systems and latticegs@rs and X-rays, Bragg’s method of crystal
analysis. Different kinds of crystal structures,thoels of crystal analysis, electron diffraction,
Isomorphism, Heat capacity of solids, Debye’s eigmatLiquid crystals, magnetic properties -
diamagnetic and paramagnetic materials. lonic, leowametallic and coordinate bonds. (ii)
lonic Bond - characteristics of ionic compounds amgstal structures, radius ratio rules and
coordination number, close packing. Classificatadnionic structures — AX, AX2 and AX3
groups. Lattice Energy, Stoichiometric defects -hddiky and Frenkel. Non-stoichiometric
defects — metal excess and metal deficiency. Seriators and transistors.

UNIT-IV

(iv) Colloids: The colloidal system, preparation oflgmlal systems, classification. Lyophobic
sols - optical and electrical properties, effecaddition of electrolytes and applied electricdiel
Determination of zeta potential by electrophoresid electroosmotic methods. Origin of charge
and the mechanism of flocculation — stability ofss&roperties of Lyophilic sols — viscosity and
protective action.

UNIT-V
Kinetic properties of sols and Brownian motion. &atination of Avogadro’s number from
vertical distribution of sol particles and by difon method. Macromolecules — viscosity and



molecular weight of polymers, osmotic pressure, Doanan equilibrium. Sedimentation and
ultracentrifuge, scattering of light. Protein s@ssociation colloids and emulsions, Ideal solution
and colligative properties.

Suggested texts and References:

(1) P.W.Atkins, Physical Chemistry, Oxford UniveysPress, 7th Edition, 2006.

(2) G.M.Barrow, Physical Chemistry, 5th Editiontd&lcGraw-Hill, New Delhi, 1992.

(3) D.A.McQuarrie and J.D. Simon, Physical Chemista molecular approach, Viva Books Pvt.
Ltd. (1998).

(4) D.K.Chakrabarty, Adsorption and catalysis blydsy Wiley Eastern, 1990.

(5) F.P.Kane and G.B.Larrabee (Eds.),Charactenisati solid surfaces, Plenum, 1978.

(6) A.W.Adamson, Physical Chemistry of Surfaces, Bdn.,Wiley Interscience, 1976.

C 402: Group theory 45(+ 15 = 60 hrs)

UNIT-I
(i) Symmetry Elements and Operations, Pure RotatiosRRdi@tions), Improper Rotations,
Rotation-Reflection (§ & Rotation-Inversion (n-bar) Axes.

UNIT-II

(i) Point Groups: Low Symmetry Point Groups (C1 ,Cs), Simple Axial Point groups ( c.,
S4n, Cnv' Cnh), Dihedral Groups (Dn, , Dnd, Dnh')

UNIT-III

Platonic Solids & the "Cubic" Groups (Td, Oh , JlDerived High Symmetry Groups (T, Th, O,
1), The "Infinite Groups" (@v and Dwoh), Points Groups & Chirality, Point Groups & Dipol
Moment.

UNIT-IV

(iif) Multiplication Tables (i.e., operation 1 followég operation 2) for point groups. Similarity
Transforms, Classes of Symmetry Elements. Namirggd®entations (Mulliken Symbols),
Subgroups and Supergroups., Non Commutative Opagati

UNIT-V

(iv) Representations of Groups., Irreducible Repretienta, Character Tables. Their
derivations and use of their contents. Matrix Repn¢ation of Symmetry Operations. The "Full
Form" of the Character Table.

Suggested texts and References:
1. F. A. Cotton, "Chemical Applications of Groupekny", 3rd Edition, John Wiley (1990).
G 401: statistical techniques and its applications



CL 401: Chemistry Laboratory

Acetylation of primary amine, synthesis of cyclohegne oximes, nitration of phenols,
bromination of acetanilide, photoreduction of beptmnone to benzopinacole, pinacole
pinacolone rearrangements, benzil- benzilic acatreengement, aldol condensation, coenzyme
catalysed benzoin condensation, separation of argaixtures( solid-solid, solid -liquid and
liquid-liquid), characterization of all the syntliwsd compounds using FTIR, UV-vis
spectroscopy and 1H-NMR

3" Year
SEMESTER -V
Subject Subject Contact Hours / Credits
Code Week
Theory+Tutorials
CB501 Analytical Chemistry [3+1] 4
C501 Quantum Chemistry [3+ 1] 4
C502 Inorganic Chemistry Il [3+1] 4
C503 Organic Chemistry Il [3+1] 4
G501 Earth Science and Energy & [3+1] 4
Environmental Sciences
Lab contact hrs Credits
CL501 Chemistry Laboratory [8] 4
24

(126 of 240 credits)
CB 501: Analytical Chemistry (45 +4%0 hrs.)

UNIT-I

(i) Error analysis: Methods of sampling and associated errors, Claasidin of errors,
Propagation of errors, treatment of errors, Normafribution, Tests of Significance and
Confidence Limits.

UNIT-II

(i) Separation techniques:Solvent Extraction Technique: Conventional, LigiM@mbranes —
Bulk, Supported and Emulsified, Solid Phase Extoac(SPE). lon Exchange: Conventional,
Membranes. Chromatography: Gas chromatography (Gdigh Performance Liquid
Chromatography (HPLC), lon chromatography (IC).

UNIT-II

(i) Mass Spectrometry: Mass Analysers — Magnetic, Quadrupole, Time of HligTOF),
Features — Resolution, Dispersion, Abundance, 8eéhsi Detectors, lon Sources —Thermal
lonisation (TI), Electron Impact, ICP, GD, Laserlation (LA-ICP), Secondary lonisation (SI),



Matrix Assisted Laser Desorption and lonisation (M), Hyphenated Technique — IC-MS,
HPLC-MS, GC-MS.

UNIT-IV

(iv) Thermal Methods: Thermogravimetric Analysis (TGA), Derivative Thergravimetric
Analysis (DTG), Differential Thermal Analysis (DTA)Differential Scanning Calorimetry
(DSC), Evolved Gas Analysis (EGA).

(v)Electrochemical Methods: Introduction, Potentiometry , lon Selective Eled&e (ISE),
Voltammetry & Polarography , Cyclic, Pulse and @imng Voltammetry, Coulometry and
Amperometry, AC Electrochemical Techniques, Scapiilectrochemical Microscopy.

(vi) Detectors Photomultiplier Tube (PMT), Charge Coupled DeViG&£D), Charge Injection
Device (CID), Spectrometers — Czerny Turner, Eehellample Introduction Devices — Flame,
Electrothermal, Laser Ablation, Direct Sample Itiser Devices, Interferences, detection limits,
sensitivity.

UNIT-V

(vii) Conductance of solutions and electrochemistry Faraday's laws of electrolysis,
Electrolytic conduction- Arrhenius theory of eladyitic dissociation, strong and weak
electrolytes. Migration of ions — transference nemsb Determination of transference number
using Hittrof's rule and moving boundary method.n@octance of solutions — electrolytic
conductance, determination of conductance, equivaleonductance and concentration,
Kohlrausch’s law of independent migration of iofmic mobilities, temperature dependence.
Hydration of ions, the interionic attraction theoApplications of conductance measurements—
degree of dissociation of weak electrolytes, diggmn constants of weak acids, degree of
dissociation of water, basicity of organic acidstedmination of solubilities of sparingly soluble
salts, conductometric titrations, activities ofattelytic solutions, ionic strength. The Debye-
Huckel theory of dilute ionic solutions.

Suggested texts and References:

(1) D.A. Skoog, D. M. West, F. J. Holler, S.R. CebuFundamentals of Analytical Chemistry,
8th Edition, Thomson (2004).

(2) A.l. Vogel, A text book of Quantitative Analgsi5th Edition Revised by G. H. Jeffery, J.
Bassett, J. Mendham and R. C. Denney, ELBS (1989).

(3) A. K. De, S. M. Khopkar and R. A. Chalmers, \&oit Extraction of Metals, Van Nostrand,
Reinhold (1970).

(4) L. R. Snyder and J. J. Kirkland, Introductiom Modern Liquid Chromatography, 2nd
Edition, Wiley (1979).

(5)Jose A. C. Broekaert, Analytical Atomic Spectatrg with flames and Plasmas, Wiley-VCH
(2002).

(6) John Roboz, Introduction to Mass Spectromethystrumentation and Techniques,
Interscience (1968).



C 501: Quantum Chemistry (435 =60 hrs.)
UNIT-I

(i) Foundations of quantum mechanics.

(i) Wave function for a free particle, the Schnogier equation, physical interpretation of the
Scrodinger equation wave function, expectation afyaamical quantity, Wavepackets and the
uncertainty principle, WKB approximation.

UNIT-II

(iif) Operator concept in quantum chemistry.

(iv) Solution of Schrodinger’'s equation in some giensystems: one and three dimensional
boxes, electron in a ring, rigid rotator, concept tonnelling, one dimensional harmonic
oscillator, hydrogen-like atoms, shapes of atomigtals.

UNIT-II

(v) Approximate methods of quantum chemistry: u#izgl principle; Time-independent
perturbation theory: Many electron sysytems: Otb#épproximation, Slater determinant;
Hartree-Fock self-consistent field theory; Slaygret orbitals.

UNIT-IV

Concept of LCAO and introduction to ab-initio arets-empirical molecular orbital calculations
of molecules. Huckel Theory: Extended systems: Fommds to bands. Angular momentum of
many-particle systems. Born-Oppenheimer approxonatMO and VB theories illustrated with

H2-molecule, An elementary treatment of scattetiregpry.

UNIT-V

(vi)Spin orbital interaction; LS and JJ couplin§pectroscopic term symbols for atoms.
Molecules and Chemical bonding, Spectroscopic t&ymbols for diatomics; Directed valence
& hybridization in simple polyatomic molecules.

Suggested texts and References:

(2) Ira N. Levine, Quantum ChemistryPrentice Hadik.

(2) John L. Powell and Bernd Crasemann, Quantunmhii@cs, Oxford & IBH Publishing.

(3) A. K. Chandra, Introductory Quantum Chemisirgta McGraw-Hill Publishing Comp. Ltd.
(4) David B. Beard, Quantum Mechanics, Allyn & Baginc, Boston.

C 502: Inorganic Chemistry Il (49.% = 60 hrs.)
UNIT-I

(i) Coordination compounds, Werners’s theory, effecatomic number, coordination number,
shapes of d-orbitals and bonding in transition imetanplexes, stability of complexes, the
chelates and macrocyclic effects, types of clasgifon of ligands, second sphere of
coordination, I-complexes| -acid ligands, multiple bonds from ligands to metal



UNIT-II

(i) Crystal Field theory — crystal filed splitting amfliementary treatment of the electronic
spectra, Jahn-Teller distortion of octahedral caxg$, square planar complexes, tetrahedral
complexes, magnetic properties adfémpounds.

UNIT-II

(ii) MO theory — Nomenclature of coordination compournttierbital splitting in various fields

- Spectroscopic states - Tanabe-Sugano and Orgefrasins - Derivation of Ligand field

parameters (Dg. B) from electronic spectra - Maigmabments - Orbital contribution, spin-orbit
coupling and covalency.

UNIT-IV

Molecular orbitals and energy level diagrams fanomn symmetries.
(iv) Bonding involving-donor ligands - Back-bonding etbital splitting - Spectral and magnetic
properties of f-block elements.

UNIT-V

(v) Reaction mechanisms: Substitution reactions - Riatiwe and associative interchange -
trans-effect - Linear free energy relations. Reagesments - Berry pseudo rotation, Electron
transfer reactions. Photo-dissociation, substitugéind redox reactions, Fluxional molecules.

Suggested texts and References:

(1) F.A. Cotton, G. Wilkinson, C.A. Murillo and M. Boaolann, Advanced Inorganic Chemistry,
Wiley Eastern, John Wiley, 6th Ed., 1999.

(2) J.E. Huheey, E. Keiter and R. Keiter, Inorganic i@istry, 4th Ed., Harper Collins College
Publisher, 1993.

(3) D.Banerjea, Inorganic Chemistry Principles, Bookadcate Pvt. Ltd., 2000.

(4) N.N. Greenwood and E.A. Earnshaw, Chemistry of Elets, Pergamon Press, 1989.

(5) J.J. Kratz, G.T. Seaborg and L.R. MorBlse Chemistry of Actinide Elements, 2nd Edition,

Vol. 1&2, Chapman & Hall, New York (1986).

(6) J.C. Bailar, H.J. Emelius, R. Nyholm and A.F. TratrrDickensonComprehensive

C 503: Organic Chemistry— Il (45 + 15 =60 Hrs.)

UNIT-I

(A) Stereochemistry of Organic Compounds25h (i) Isomerism — Concept and typég
Chirality: Configuration, stereogenic/chiral centehirality and enantiomerism. Representation
of configuration by flying wedge formulae and FischNewman and Sawhorse projection
formulae. (iii) Stereochemistry of carbon compounds with upto theieglar and dissimilar
asymmetric carbon atoms; enantiomers, diastereonamd racemic mixtures and their
properties, resolution (chemical and chromatogi@pliiv) Diastereomerism: Threo, erythro,
meso diastereomers. Geometrical isomerism in dgfaycloalkanes and oximes. Absolute



configuration: Assigning of stereochemical desaonipt- R/S to Fischer projection and flying
wedge formulae of chiral molecules and E/Z to olefi

UNIT-II

(v) Molecular chirality and elements of symmetry: Steteemistry and stereochemical
nomenclature of biphenyls, spirans, cummulenes, aikylidene cycloalkanes(vi)
Conformational concepts, conformations of acyclweuules (ethane and butane), cyclohexane
and mono, di-substituted cyclohexanes. Conformatiprigid and mobile diastereomerii)
Stereoselectivity and stereospecificity of orgareactions: Enantiomeric and diastereomeric
selectivities.

UNIT-III

The mechanism and stereochemical outcome of thewlolg reactions: (a) &, Si2 and Si
reactions (b) Catalytic hydrogenation of alkengddnic trans addition of bromine to alkenes (d)
Epoxidation of alkenes, acid catalysed ring operofiggpoxides. (e) Reactions of Osénd
KMnOa4 with olefins (f) E2 reactions. (g)Topicity and pteseoisomerism - Enantiotopic and
diastereotopic atoms, groups and faces.

UNIT-IV

(B) Chemistry of heterocyclic compounds 25h
Heterocycles containing one heteroatom (furanpteme, pyrrole, pyridine) and more than one
heteroatom (pyrazole, imidazole, oxazole, thiazpygimidine and pyrazines) their derivatives —
preparation, properties and reactio(tS) Chemistry of Alicyclic compounds: Cycloalkanes
and cycloalkenes. Factors affecting stability ohfoomations, conformation of cycloalkanes.
Reaction mechanism in alicyclic compound.

UNIT-V

(i) Conformation of Cyclic System: Monocyclic compouratsd Fused ring and Bridged ring
Compound. Topicity and Prostereoisomerism & Racatos and Methods of Resolution.

(i) Dynamic stereochemistry: Conformationally rigid andhobile diastereomers,
seteroselectivity.

(iif) Chemistry of Carbon radical (Single electron transimechanism): neighboring group
participation; non-classical carbocataion;ji8echanism. Rearrangements of Carbocataion, Free-
radical: Allylic, Pinacol/ Pinacolone, 1,2 rearrangents etc and rearrangement to heteroatoms.
Pericyclic reaction and FMO approach.

Suggested texts and References:

(1) I. L. Finar, Organic Chemistry, Vol. 1 & 2, ELBS.

(2) R. K. Bansal, Heterocyclic Chemistry, Synthesisa®®ns and Mechanisms, Wiley Eastern
Ltd., 1990.

(3) J.A.J. Joule and G.F. Smith, Heterocyclic ChemjdiyBS, 2nd Ed., 1982.F.G. Riddell, The
Conformational Analyis of Heterocyclic Compoundgaf8lemic Press, 1980.

(4) L.A. Paquette, Principles of Modern Heterocyclice@8tistry, W.B. Benjamin, Inc., 1978.

(5) B.M. Acheson, An Introduction to the Chemistry aéterocyclic Compounds, Interscience,
2nd Ed., 1975.



G501: Earth Science and Energy & Environmental Scieces

Earth Science

Origin of the earth, type of rocks in different éag, their physical and chemical properties,
mechanism of their formation and destruction. Radiwity and its role in geochronology, Plate
tectonics and geodynamics and the role of mantimes$ in sustaining these processes. Gravity,
electrical and magnetic properties of the diffedagers in the earth. Their variations in different
geological terrains. Instrumentation, field proceduused in these studies. Response of the earth
to the elastic (Seismic) and electromagnetic wauss, of this phenomena to study the earth’s
interior. Geodynamo and the internal magnetic figidhe earth. Paleomagnetic studies, Polar
wandering and reversal, possible theoretical argisnéor understanding the phenomena.
Seismology and its use in understanding of theeddfit layers in the earth’s interior. Utility of
the different geophysical techniques (discussedabio exploration for academic as well as for
harnessing resources.

Suggested Texts and references:

1. The magnetic field of the Earth, Meril, R.T. Elbinny, M.W. and McFadden, P.L.
International Geophysical Series.

2. Earth Science by Edward J. Tarbuck, E.J. anddng, F.K.

3. Introduction to Applied Geophysics: ExploringettShallow Subsurface Burger, H.R.,
Sheehan, A.F., C.H.

4. Mantle Plumes and Their Record in Earth Hist@yndie, K.C., 2001, Cambridge

University Press, Cambridge, UK

5. Applied Geophysics (Paperback) W M Telford, RoBeSheriff and L P Geldart.

Energy and Environmental Sciences

Introduction to Environmental Science. Natural Eomments: Ecosystems and ecology,
biodiversity. Socio-cultural environments: demodnap population density, human
organizations. Land use and its planning. Globahatle change and effects on environment.
Carbon cycle from human activity, calculation ofte@n budgets. Water harvesting, storage and
treatment. Natural calamities, hazards, and effeéthiuman activity: Chemical and other
technological hazards. Various case studies ofralatalamities and human-induced disasters.
Causes, effects, forecasting, preparedness, plgmeasures, technological solutions, social
interventions. Concept of sustainability, indivitlaad social, and local and global actions for a
sustainable future. Introduction to energy Souraagolution of energy sources with time. Power
production, per capita consumption in the worldd aelation to development index. Energy
scenario in India: Various issues related to comdion and demands -energy crisis issues in
India. Renewable and non-renewable energy sourdeshnology and commercialization of
energy sources, local (decentralized) versus demdaenergy production, constraints and
opportunities of renewable energy (hydrocarbon aodl based energy sources). Energy
conservation — calculation of energy requiremerds tfypical and home and industrial
applications. Alternative to fossil fuels - solawind, tidal, geothermal. Bio-based fuels.
Hydrogen as a fuel. Energy transport and storagmsparison of energy sources - passage from
source to delivery (source, production, transpdeljvery) - efficiencies, losses and wastes.
Nuclear energy: Power production: Components adator and its working, types of reactors
and comparison. India's three stage nuclear pragkaciear fuel cycle. Thorium based reactors.
Regulations on nuclear energy.



Suggested texts and References:

1. Energy in Perspective, J.B.Marion, UniversityMdryland, Academic Press, (1974)

2. Energy and Environment, Robert A.Ristinen arak Ja Kraushaar, 2nd Edn., John Wiley
and

Sons, Inc. (2006).

3. Renewable Energy, Boyle Godfrey, Oxford UnivgrBiress (2004)

4. Environment, Problems and Solutions, D.K.Asthané Meera Asthana, S.Chand and
Co.(2006)

5.Text Book on Environmental Chemistry, BalaramiPlK.International Publishing
House(2007).

CL 501 Chemistry Laboratory:

Isolation and purification of lysozyme protein fronen egg by different methods (ethanol,
ammonium sulfate and TCA precipitation), Relativeautification of lysozyme obtained from

different methods by using:Dialysis, Gel electromsis, UV-Vis spectroscopy, Purification of
lysozyme obtained from different methods with fastrformance liquid chromatography
(FPLC), Qualitative analysis of the lysozyme ob¢ginafter FPLC by using spectroscopic
techniques (UV-Vis and fluorescence spectrosco@alculation of Quantum yield using

fluorescence Spectroscopy, Binding effect of ligaomd fluorescence of protein fluorophore
(Calculation of inner filter effect), Calculatiorf binding constant of a ligand with protein by
Stern-Volmer plot using fluorescence spectrosc&@tydy of solvent effects on the stability of
proteins by drawing a denaturation profile in preseof denaturing agents using UV-Vis and
fluorescence spectroscopy.

SEMESTER -VI

Subject Subject Contact Hours / Credits
Code Week
Theory+Tutorials
CB601 Biophysical Chemistry [3+1] 4
C601 Atomic and molecular spectroscopy [3+ 1] 4
C602 Inorganic Chemistry Ill [3+1] 4
C603 Organic Chemistry Il [3+1] 4
C604 Nuclear Chemistry [3+1] 4
H601 Ethics in Science and IPR [2 +0] 2
Lab contact hrs | Credits
CL601 Chemistry Laboratory [6] 3
25

(151 of 240 credits)
CB 601: Biophysical Chemistry

UNIT-I
(i) The Chemistry of Life: An introduction: Physical properties of water: Structure, water as
solvent, The hydrophobic effect, osmosis and diffiusIntroduction to Biomolecules: Nucleic



Acid, Protein - Polymer Description of Macromolemul Structure, Intermolecular and
Intramolecular forces, Non Covalent Interaction

UNIT-II

(i) General principles of Biophysical chemistry | Hydrodynamic properties: Diffusion and
sedimentation, determination of molecular weighonfr sedimentation and diffusion;
Introduction of Ultra Centrifugation, Dynamic LightScattering and Electrophoresis.
Spectroscopic properties of proteins and nucleid: ddV/Vis, Intrinsic fluorescence, Circular
dichroism.

UNIT-III

(iif) General principles of Biophysical chemistry I: The concept and application of Chemical
and Physical equilibria in Biological system, Thguidibrium constant and Standard Gibbs Free
energies of reactants and products, Temperaturendepce of the equilibrium constant, Double
Strand formation in nucleic acid, Ligand-proteimding, Protein denaturation and stability,
Introduction of DSC and ITC.

UNIT-IV

(iv) Molecular self-assembly and Molecular medicine Protein folding kinetics and
Biophysical methods, Misfolding and aggregationys$ttal basis of conformation diseases,
Therapeutic approaches to protein misfolding disgas

UNIT-V

(v) Introduction to structure biology: Introduction to basic principles of protein X-ray
crystallography, protein NMR, Small Angle X-ray #eaing (SAXS), and Electron microscopy
(EM).

Suggested texts and References:

(1) Tinoco, Sauer, Wang, and Puglisi. (2003) Physi¢eristry: Principles and Applications in
the Biological Sciences. Prentice Hall, Inc.

(2) Physical Chemistry for the Life Sciences: Peteridgland Julio de Paula

(3) General review papers Dobson CM. Principles ofgnotolding, misfolding and
aggregation. Semin Cell Dev Biol. 2004 Feb;15(1)63-

C 601: Atomic and molecular Spectroscopy (45 + 15 = 6Gshr

UNIT-I
(i) Born-Oppenheimer approximation - rotational, vilmaal and electronic energy levels of
homonuclear and heteronuclear diatomic and polyatomlecules.

UNIT-II

(i) Microwave Spectroscopy: Rotational of molecules aathtional spectroscopy of rigid

diatomic molecules, Effect of isotopic substitutidine non-rigid rotator and rotational spectra.
Rotational spectra of polyatomic molecules — linesymmetruic top and asymmetric top.
Techniques and instrumentation.



UNIT-III

(i) Infrared spectroscopy: energy levels of vibratingt@mic molecule, simple harmonic
oscillator and anharmonic oscillator, diatomic aitong rotator, vibration-rotation spectra of CO.
Breakdown of B-O approximation — interaction of attdns and vibrations. Vibrations of
polyatomic molecules — Fundamental vibrations dradrtsymmetry, overtone and combination
frequencies, influence of rotation on the spectrmpabyatomic molecules — linear and symmetric
top molecules. Influence of nuclear spin. Groupgdiencies and analysis of spectra, Techniques
and instrumentation, FTIR spectroscopy.

UNIT-IV

(iv) Raman Spectroscopy: Classical and quantum theofiecRaman effect and molecular
polarizability. Pure rotational Raman spectra, ¥tlonal Raman spectra, Polarization of light
and the Raman effect, Structure determination frBaman and infrared spectroscopy,
Techniques and Instrumentation, Near IR FT Ramaectepscopy. Resonance Raman and
electronic Raman transition and applications.

UNIT-V

(v) Electronic spectroscopy — Electronic structure apeéctra of diatomic and polyatomic
molecules. Techniques and instrumentation. Moleqhatoelectron spectroscopy.

(vi) Electron spin resonance spectroscopy - spin anttraperelaxation processes - origin of g-
shifts and hyperfine coupling - Tensor quantitieSxperimental determination of g, A and D
tensors - their interpretation - several examples.

Suggested texts and References:

(1) G. M. Barrow, Molecular spectroscopy

(2) C.N. Banwell and E. M. McCash, Fundamentals of Molar spectroscopy, Tata McGraw
HillPub. Co.New delhi

(3) J. D. Graybeal, Molecular Spectroscopy, McGraw Hileérnational Book Co. N.Y.

C 602: Inorganic Chemistry lli 5 = 60 hrs)

UNIT-I

Chemistry of d-block elements

(i) General introduction to transition elements —Electronic structure, Metallic character,
variable oxidation state, complexes, magnetic atdlytic properties.

UNIT-II

(i) Elements of the first transition series:Occurance, separation, extraction and chemistry of
the scandium group (11IB), titanium Group (IVB), nedium group (VB), chromium group
(VIB), Manganeese group (VIIB).

UNIT-III

Iron group (VIIIB(8)), Nickel group (VIII(9)) and Qpper group (VIIIB(10)).

(iif) Chemistry of the elements of the second anchird transition elements: fnium group
(Group IVB), Niobium and Tantalum (Group VB), Molgenum and tungsten (Group VIB);
Technitium and Rhenium (Group VIIB),



UNIT-IV
The Platinum group Metals, Ruthenium and Osmiuno@rVIII(8)); Rhodium and Irridium
(Group VI111(9)), Palladium and Platinum (Group \{lID), Silver and gold Group (1B(11)).

UNIT-V
(iv)Chemistry of f-block elements-The lanthanide ad actinide elements.

Suggested texts and References:
(1) Advanced Inorganic Chemistry, F. Albert Cotton &dWVilkinson@1988, John Wiley &
Sons.

C 603: Organic chemistry Il (45 + 1%6 Hrs.)

UNIT-I

Chemistry of Natural Products:

(i) Terpenoids: Classification, structure, chemistry and biogemhesi some important mono;
sesqui,di, and triter penes.

UNIT-II

(i) Steroids: Sterols and bile acids, estrogens, androgensogmst and adrenocortical
hormones. Hormone production. Cardiac glycosidesroflal triterpenes; biogenesis of steroids
and correlation with terpenoids.

UNIT-III
(i) Alkaloids: Characteristic reactions, general methods of diadgi@en, structure and
chemistry of some well-known alkaloids.

UNIT-IV
(iv) Natural Pigments: anthocyanines, Flavones, flavanones, isoflavoresthones, quinones,
pterins, chlorophyll and haemin.

UNIT-V

(v) Carbohydrates: Stereochemistry, reaction and conformation of nsanoharides, deoxy
and aminosugars, hexonic acid and vitamin C, disaates, polysaccharides, inositol; gan-
gliosides and other glycosides. Chemistry of vitasmA, B, C and E.

Suggested texts and References:
() I. L. Finar, Organic Chemistry, Vol. 1 & 2, EIB

C 604: Nuclear Chemistry (49.% =60 hrs.)

UNIT-I

(i) Nuclear Stability: Concept of nucleus and properties, nuclear madsbarding energy,
elemental abundance, radioactive decay laws antitegu Nuclear Models: Liquid drop model,
Shell model, Fermi gas model, collective modeljagbtmodel, concept of spin, parity electric
and magnetic moments, isomerism.



UNIT-II

(i) Modes of Decay:[| decay, | decay, electron captures,de-excitation, internal conversion,
artificial radioactivity.

(iif) Nuclear reactions: Energetics, cross-section, centre of mass systegylar momentum,
compound nucleus, statistical model, nuclear fissand fusion, nuclear reactors, Heavy ion
induced reactions, Accelerators.

UNIT-II

(iv) Applications of radioactivity: Probing by isotopes, preparation of radioisoto@slard-
Chamers’ reaction, Concept of tracers, chemicaldyieadiochemical purity, Application of
radiotracers in Chemical Sciences, uses of nudaladiations, radioisotopes as a source of
electricity.

UNIT-IV

(v) Elements of Radiation Chemistry:Interaction of radiation with matter, radiationsgtoetry,
radiolysis of water and some aqueous solutiongratdiolytic events.

(vi) Nuclear Methods: Activation Analysis — Neutron Activation AnalygiNAA),

UNIT-V

Charged Particle Activation Analysis (CPAA), X-rdjorescence (XRF) spectrometry, lon
Beam Analysis — Backscattering Spectrometry (B&)ti€le Induced J-ray Emission (PIGE),
Nuclear Reaction Analysis (NRA), Elastic Recoil 8etton Analysis (ERDA), Particle Induced
X-ray Emission (PIXE).

Suggested texts and References:

(1) G. Friedlander, J. Kennedy, Nuclear and Radiouhtry (1981) —J. M. Miller and J. W.
Macias

(2) R. D. Evans, Atomic Nucleus (1955)

(3) S. Glasstone, Source book of Atomic Energy )96

(4) G. T. Seaborg, Man made elements (1963).

(5) H. J. Arnikar, Essentials of Nuclear Chemigti982).

(6) C. Keller, The Chemistry of Transuranium Eletsg1971).

(7) J.C. Bailar, H.J. Emelius, R. Nyholm and A.FFofman-Dickenson; Comprehensive
Inorganic Chemistry, Vol. 5, Pergamon Press, Ox{@8¥3).

H601: Ethics of Science and IPR

Introduction to a Collective, Participatory Teaaearning Program: A Science of Our own.
Science Stands the Test of Ethics ... Some indicatagels of Moral Development - Does it
mean anything?

Medical Ethics: Different themes pertaining to noadliethics including ethical issues in public
health.

History, Philosophy and Psychology of Ethics: Higtof Political Economy and Modern Ethics
Environmental Ethics

Intellectual Property Rights and Associated Issitiistory of Patenting. Digitalizing Culture-lI:
Free Software and Free Culture. Digitalizing Cudtlir Concentration and appropriation of
Power by the few as well as Possibility of Disttilsa Justice



Journals and Publishers: Monopolistic practicefAbsdemic Publishers Quest for Determining
what is Virtuous: Ethics in Practice. CollaboratRmjects by the Class.
Teaching the Teachers and other Virtuous Inquiries.

CL 601: Chemistry laboratory:

Experiments based on analytical techniques suclgdie voltammetry, pulse polarography,
electrodeposition, gas chromatography, nuclear etagresonance, FTIR, thermal gravimetry
methods, atmic absorption spectroscopy etc.

FOURTH YEAR
SEMESTER -VII

Subject Subject Contact Hours / | Credits
Code Week
Theory+Tutorials
C701 Photochemistry [3+1]
C702 Chemical biology [3+ 1]
C703 Organometallics & Bio-inorganic [3+1] 4
Chemistry
C704 Physical Organic Chemistry [3+1] 4
CPr701 Reading project - 4
Lab contact hrs Credits
CL701 Advanced Chemistry Laboratory-| [8] 4
24

(175 of 240 credits)
C701: Photochemistry (#35 =60 hrs.)

UNIT-I

Basic Principles of photochemistry:

(i) Photophysical processesDeexcitation processes for the excited moleculk®rgscence,
phosphorescence, delayed emission, nonradiatiexatbn, excimer and exciplex formation,
heavy atom effect, etc.). Kinetics of excited stptecesses and quantum yields of different
processes.

(i) Properties of the excited state:Acid-base properties, redox potential, geometrpoldi
moment, dynamic properties of the excited states.

UNIT-II

(iif) Photoinduced processesPhoto-dissociation, photo-ionization, intramolecutharge and
proton transfer processes, intermolecular elecamh proton transfer reactions, conformational
relaxations, intra and intermolecular energy transfprocesses and other important
photochemical reactions. Kinetics and mechanisphotochemical reactions.



(iv) Applications of photochemistry: Photosynthesis, vision, solar energy conversion,
atmospheric photochemistry, etc.

UNIT-III

(v) Studies on ultrafast processesNanosecond, picoseconds and femtosecond laser flash
photolysis, fluorescence time domain spectroscoily special emphasis on energy transfer and
electron transfer reactions and studies on exsii#g properties.

UNIT-IV

(vi) Organic Photochemistry Distintive features of photochemical reactions, hods of
preparative photochemistry, Photochemistry of adsenalkynes and related compounds —
geometrical isomerism, electrocyclic processesmatgopic shifts, drRmethane reactions,
addition, cycloaddition and oxidative reactionsot®chemistry of aromatic compounds — bond
cleavage and hydrogen abstraction reactions, ayditban reactions, rearrangements of cyclo-
hexenones and cyclo-hexadienones, thiocarbonyl oangs. Photochemistry of other organic
compounds — imines, imminium salts, nitriles andoncompounds, azo and diazo compounds,
diazonium salts, sulphur and halogenated compoystistohalogenation and photonitrosation
reactions. Photooxidation of alkanes.

UNIT-V

(vii) Inorganic Photochemistry Introduction to inorganic photochemistry. Photopbsk
processes. The electronic absorption spectra afgamic compounds. Characteristics of the
electronically excited states of inorganic compainBhotoelectochemistry of excicted state
redox reactions. Photosensitization. Photochemmeattions; substitution, decomposition and
fragmentation, rearrangement, and redox reactiBegective inorganic photochemistry using
laser beams. Inorganic photochemistry in biologmalcesses and their model studies. Ligand
field photochemistry of dn complexes, photochemisaf carbonyl compounds, energy
conversion (solar) and photodecomposition of water

Suggested texts and References:

(1) K.K.Rohatagi-Mukherjee, Fundamentals of PhotochagmisViley Eastern, 1978.

(2) M.S.Wrighton, Inorganic and Organometallic photoulstry, ACS Pub., 1978.

(3) V. Balzani and V. Carasiti, Photochemistry of Cdination compounds, Academic Press,
1970.

(4) J. D. Coyle, Introduction to Organic Photochemisi8BN

C 702: Chemical Biology (45 + 1%6 Hrs.)

UNIT-I

(i) Structure and the Synthesis of Life:Central Dogma, Introduction to Biological Chemistry
Artificial gene synthesis: solid-phase DNA syntlsegersus molecular cloning and polymerase
chain reaction (PCR). Synthia aktycoplasma laboratorium,

UNIT-II
DNA digital data storage, Peptide and protein sgsith Lipid synthesis,Carbohydrate and
membrane synthesis.



What Chemists Can Do for Biology: Natural Versus non Natural amino acid, Nonnatural
Amino Acids for Site-Specific Protein ConjugatioBio-orthogonal chemistry, Chemical
genetics, reverse chemical genetics.

UNIT-III

Biomimetic Chemistry: Compounds that mimics a biological material in sfsucture or
function, Artificial Enzymes: Chemical transforn@ti Molecular recognition (Mimic binding),
examples of mimics found in research and indusigclodextrins Cryptands,

UNIT-IV

Catalytic antibodies. Nanozymes- next-generatidifi@al enzymes, A laboratory procedure
designed to imitate a natural chemical processmBieetic synthesis, Natural product synthesis,
Asymmetric catalysis, Reaction methodology.

UNIT-V

(iv) Metabolomics: Technologies in metabolomics. Nutrigenomics. Otbemnics. Nuclear
Magnetic Resonance Spectroscopy and Mass Spectyonret metabolomics. Metabolic
pathways resources: KEGG, Biocarta. Nutrigenommckraetabolic health. Solved problems and
future challenges.

C703: Organometalics and Bioinorganic Chemistry (45 +15=60 hrs.)

UNIT-I

Organometallics: Overview, 18-electron rule, square planar compl€arbonyl ligand —
bonding, binary carbonyl complexes, oxygen-bondathanyls, other ligands similar to CO, IR
spectrum, main group parallels with binary carboytligands — linear and cyclic pi systems,
NMR spectra of organometallic complexes.

UNIT-II

Comparative survey of structure and bonding of tredkyls and aryls, complexes with acids,
CO and related ligands, complexes with olefinstyderes and related unsaturated molecules,
catalytic properties of mononuclear compounds estremical non-rigidity in organometallic
compounds, boranes, carboranes and metallocarlsorémaetallic and cluster complexes,
structure and applications in catalysis, applicati@f organometallic compounds in organic
synthesis, enantioselective synthesis via orgarahtetompounds.

UNIT-III

importance of organometallic compounds in certamtolgical systems. Other important ligands
— complexes containing M — C, M= C, M C bonds, hydride and dihydrogen complexes,
phosphines and related ligands.

(i) Organometallic reactions occurring in metal — lidasubstitution, oxidative, addition,
reductive, elimination. Organometallic reactionsalving modification of ligands — insertion
and deinsertion, nucleophilic addition to liganalscleophilic abstraction, electrophilic reactions.

UNIT-IV
Homogeneous catalysis and heterogeneous catalysise—of transition metal complexes,
hydroformylation reaction, Walker-Smidt synthesfsagetaldehyde, hydrogenation, Monsanto



acetic acid process. Transition metal carbine cergd — structure, preparation and chemistry,
metathesis and polymerization reactions. Applicetiof organometallics to organic sysnthesis
and other applications. Metal cluster compound®tatrmetal bond, carbonyl and non-carbonyl
clusters, structure and bonding low dimensionatisptlusters in catalysis.

UNIT-V

(iif) Bio-inorganic chemistry - biochemistry of iron - its storage, transport &maction, copper
and zinc proteins, biological activation of oxygéminorganic chemistry of alkali and alkaline
earth metal cations, photosynthesis, nitrogen ibxattoxicity of metals. Chemical make up and
essential inorganic elements of organisms. Cheynaspects of metal complexes. Spectral,
biochemical and biological methods used in bioianig chemistry. Bioinorganic chemistry of
Na+, K+, Mg2+and Ca+. Role of metal ions in biology : Proteins and eneg of V, Mn, Fe, Co,
Ni, Cu, Zn and Mo. Structural and functional modélsansport and storage of metal ions.
Carcinogenicity of chromium. Selenium in biology.

Suggested texts and References:

(1) G.O.Spessard, G.L.Miessler, Organometallic Chegitrentice Hall, 1997.

(2) C.Elsehenbroich and A. Salzer, Organometallic ChmizdEd., Wiley VCH, 1992.

(3) F.A.Cotton, G. Wilkinson, C.A. Murillo and M. Bochann, Advanced Inorganic Chemistry,
6th Edn., Wiley, 1999.

(4) N.N.Greenwood and A. Earnshaw, Chemistry of ther€lats, Ist Edn., Pergamon, 1985.
(5) S.J.Lippard & J.M.Berg, Principles of bioinorgardbemistry, University Science Books,
Mill Valley, 1994.

(6) I. Bertini, H.B.Gray, S.J.Lippard and J.S.Valentjniéoinorganic Chemistry, Univ. Sci.
Books, Mill Valley, 1994.

(7) James A.Cowan, Inorganic Biochemistry, VCH Publish£993.

C 704: Physical organic chemistry (45 + 15 =66h

UNIT-I

Structure and Models of Bonding: Basic Bonding Concepts, Bonding and Structure of
Reactive Intermediates, Molecular Orbital Theorlgcon in a box problem, energies and
coefficients of linear pi-systems, Secular Deteanin Huckel MOT, HMOT in cyclic and
acyclic pi-systems, Aromatic and antiaromatic syste

UNIT-II

(i) Strain and Stability: Thermochemistry of Stable Molecules, ThermochemistrReactive
Intermediates, Relation Between Structure and HtieggBasic Conformational Analysis,
Conformations of Acyclic and Cyclic Systems, Elenic Effects.

Acid-Base Chemistry: Bronsted Acid-Base Chemistry, Aqueous and Non-AgseBystems,
Predicting Acid Strength in Solution, Lewis Acidsi®s and Electrophiles/Nucleophiles.

UNIT-III

(iv) Thermal Pericyclic Reactions: Cycloadditions, Orbital correlation diagram, Frenti

Molecular Orbital, Comments on forbidden and alldweactions, Photochemical pericyclic
reactions, D-A cycloadditions, regio- and stereedglity, endo-effect, [2+2] cycloaddition,
ketene cycloaddition, 1,3-dipolar cycloadditioneeeaction, retrocycloaddition, electrocyclic



reactions, torquoselectivity, sigmatropic rearrangets, Claisen and Cope rearrangements,
Cheletropic reactions.

UNIT-IV

(v) Reactivity, Kinetics and Mechanisms:Energy Surfaces and Related Concepts, Postulates
and Principles Related to Kinetic Analysis, Kinefigperiments and Deciphering Mechanisms.
(iv)Experiments Related to Thermodynamics and Kindts: Isoptope Effects, Substituent
Effects, Hammett Plots and Linear Free Energy Relahips, Other Linear Free Energy
Relationship, Acid-Base Related Effects, Experiraéat Studying Mechanism.

UNIT-V

(vii) Application of physical methods: Deciphering mechanisms of electrophilic and
nucleophilic substitution/additions, eliminationsyclizations, radical reactions and reactions
involving reactive intermediates.

Suggested texts and References:

(1) E. V. Anslyn and D. A. Dougherty, Modern Orgadhemistry, University Science, 2005.
(2) 1. Fleming, Molecular Orbitals and Organic Cheath Reactions, John Wiley, 2009.

(3) J. Clayden, S. Warren, N. Greeves, P. Wotherganic Chemistry, 1st Edition, Oxford
University Press, 2000

(4) F. J. Carey and R. J. Sundburg, Advanced Ocgéhemistry, Part A and Part B, 5th Ed.,
Springer, 2007

(5) J. March, Advanced Organic Chemistry, 3rd editiMcGraw Hill, 1991.

(6) S. H. Pine, Organic Chemistry, 5th editon, Ma® Hill, 1987.

SEMESTER -VIII
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CL801 Advanced Chemistry Laboratory-II [10] 5
CPrgo1 Project - 4
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(200 of 240 credits)



C801: Chemistry of Materials (#35 =60 hrs.)

UNIT-I

Basic Aspects of the Solid State

(i) Solid State Structure: Primitive lattice vectors eciprocal lattice - crystal systems and
desymmetrization schemes. Bravais lattices; clgsmtted structures, octahedral and tetrahedral
holes, crystallographic point groups and space ggoeuwrganic and in organic crystal structure
motifs - polytypes and polymorphs. pervskites agldted structures, normal and inverse spinels.
(i) Defects and Non-stoichiometry: Intrinsic and exditndefects - point, line and plane defects;
vacancies, Schottky defects, Frenkal defects - gghabpmpensation in defective solids - non-
stoichiometry, thermodynamic aspects and strucaspécts.

UNIT-II

(i) Thermal Properties: Free electron theory, eledtdoaductivity, Hall effect - band theory,
band gap, metals and semiconductors - intrinsic erttinsic semiconductors, hopping
semiconductors - semi-conductor/metal transitigmn junctions - superconduction, Meissner
effects, type | and Il superconductors, isotopeeaff basic concepts of BCS theory,
manifestations of the energy gap, Josephson devices

(iv) lonic Conductors: Types of ionic conductors - Matdhm of ionic conduction; interstitial
jumps (Frenkel), vacancy mechanism, diffusion -esigmic conductors, phase transitions and
mechanism of conduction in superionic conductorexamples and applications of ionic
conductors.

UNIT-III

(v) High Tc Materials: Defect pervskites - high Tc sigeaductivity in cuprates — preparation
and characterization of 1-2-3 and 2-1-4 materialsiormal state properties, anisotropy,
temperature dependence of electrical resistandeabphonon modes — superconducting state,
heat capacity, coherence length, elastic constpatsiron lifetimes, microwave absorption -
pairing and multigap structure in high Tc materiadgplications of high Tc materials.

(vi) Magnetic Properties: Classification of magnetic enats - Langevin diamagnetism -
Quantum theory of paramagnetism - cooperative pmena - magnetic domains and hysteresis -
magnetism and dimensionality.

(vii) Optical Properties: Optical reflectance - excitonsRaman scattering in crystals -
photoconduction - color centers - lasers - photawokffect.

UNIT-IV

(viii) Synthesis of Materials: Phase diagrams - preparaifopure materials, mass transport,
nucleation and crystal growth - preparative techegy zone refining, chemical transport, etc.
(ix) Multiphase materials: Ferrous alloys, Fe-C phameasfiormations in ferrous alloys, stainless
steels - non-ferrous alloys - properties of ferransl non-ferrous alloys and their applications.
(x) Nanocrystalline phase - preparation procedureseialpproperties - applications

(xi) Thin Films, Langmuir-Blodgett Films: Preparationcliaiques, evaporation/sputtering,

chemical processes, MOCVD, sol-gel etc. - LB filmowth techniques - photolithography -

properties and applications of thin films, LB films

UNIT-V
(xii) Liquids Crystals: Mesmorphic behavior - thermotooand lyotropic phases — description of
ordering in liquid crystals, the director field amdder parameters - nematic and semectic



mesophases, smectic -nematic transition and chpaemperature - homeotropic, planar and
twisted nematics - chiral nematics - smectic A amdectic C phases - cholesteric-nematic
transition - optical properties of liquid crystalsffect of external field.

(xiii) Materials for Solid State Devices: Rectifiers, sigtors, capacitors - IV-V compounds -
low-dimensional quantum structures, optical prapsrt

(xiv) Organic Solids, Fullerenes, Molecular Devices: QGotiehg organics — organic
superconductors - magnetism in organic materials.

(xv) Fullerenes - doped fullerenes as superconductors

(xvi) Nonlinear Optical Materials: Nonlinear optical effe, second and third order — molecular
hyperpolarisability and second order electric spg8baity - materials for second and third
harmonic generation.

Suggested texts and References:

(1) H.V. Keer, Principles of the Solid State, Wiley Eam (1993).

(2) N.W. Ashcroft, N.W. Mermin, Solid State Physics,uB8ders College, Philadelphia (1976).
(3) W.D. Callister, Material Science and Engineeringa Atroduction, Wiley, New York
(1985).

(4) Charles Kittle, Introduction to solid state physidshn Wiley & Sons, New York (1968).
Anthony R.West, Solid State Chemistry and its Agggions, John Wiley & Sons, New York
(2005).

(5) Lesley E. Smatrt, Elaine A. Moore, Solid State Cletryi(3dEd), Taylor & Francis (2005).
(6) N.N. Greenwood, lonic crystals, lattice defects and-stoichiometry,

C 802: Macro and Supramolecular Chemistry (45 + 15=60 hrs.)

UNIT-I

A. Polymer Chemistry

() Polymerization reactions, mechanism and kineticscationic, anionic and radical
polymerization. Template, emulsion and electroclvampolymerization, Condensation, ring
opening, step growth and radiation polymerizatioeactions. Coordination complex
polymerization, Naturally occurring polymers, Bigloal polymers, inorganic polymers.
Polymerization of cyclic organic compounds. Copddyimation and multicomponent
polymerization,

(i) Thermodynamics and kinetics. Polymerization andotigperization equilibria - Kinetics of
condensation (Step-Growth), Free radical and ipolgmerizations.

UNIT-II

(iif) Physical Characterization: Fabrication and TestiRglationship between structure and
properties - Thermal, flame and chemical resistandaditives - Electroactive polymers -
Biomedical applications. Molecular wieght (Mn, Mvdetermination - Morphology -Glass
transitions and crystallinity - Conformational aygas. Dynamics of dilute polymer solutions and
effect of increasing concentration, NMR and neusoattering studies.

(iv) Reactions and degradation of polymers, biodegradpblymers. Thermal and oxidative
degradation, catalysis by macromolecules, com@gplications.



UNIT-III

Supramolecular Chemistry

() Introduction to Supramolecular Chemistry.

(i) Molecular and Chiral Recognition - Self-Organizati®&elf-Assembly and Preorganization,
molecular and chiral recognition, self-Assembly aetf-organization, role of preorganization in

the synthesis of topological molecules, templasetiens, one-pot' reactions.

(i) Covalent self-assembly based on preorganizatiomciusion complexes, host-guest

chemistry, early development of host-guest chegigbedersen's works onc crown ethers,
nomenclature, the structure of inclusion complexigmamic character of inclusion complexes,
the complexes involving induced fit and without efgdo-hedral fullerene, hemicarcerand and
soft rebek’s tennis ball-like hosts.

(iv) Mesoscopic Structures as an Intermediate Stagee®etwliolecules (Micro Scale) on the

One Hand and Biological Cells (Macro Scale) on @iher — introduction, medium sized

molecular aggregates.

UNIT-IV

(v) Between Classical Organic Chemistry and Biology &fsthnding and Mimicking Nature-

Introduction, the role of self-organization andfsedsociation in the living nature, modeling

processes in living organisms.

(vi) On the Border Between Chemistry and Technology ndiechnology and Other Industrial

Applications of Supramolecular Systems - introducti between chemistry and solid state
physics - crystal engineering, obtaining crystaithvdesired properties, nanotechnology and
other industrial applications of supramolecularteys, supramolecular catalysis.

(vii) The Most Interesting Macrocyclic Ligands which Afests for Inclusion Complexes- .

Crown ethers and coronands, cryptates and cryptaodixarenes, hemispherands, and
spherands, carcerands, hemicarcerands and nové&cutar flasks' enabling preparation and
stabilization of short-lived species, cyclodextrimnd their Complexes, endohedral fullerene
complexes, nanotubes and other fullerene-based amgtecular systems, dendrimers,
cyclophanes and steroids forming inclusion com@@exmion binding receptors and receptors
with multiple binding Sites.

UNIT-V

(viii) Other Exciting Supramolecular Systems- Making Usthe preorganization phenomenon,
topological molecules, multiple hydrogen-bondedt&ss, organic zeolite, metal directed self-
assembly of comple, supramolecular architectura@jnsh racks, ladders, grids, macrocycles,
cages, nanotubes and self-Intertwining stransqétels).

(ixX) The Prospects of Future Development of Supramaedctihemistry.

Suggested texts and References:

1. H.R. Allcock, F.W. Lampe and James Mark, Conteragy Polymer Chemistry, Prentice Hall,
Inc. (1990).

2. M.P. Stevens, Polymer Chemistry: An Introduct{@nd Edition) Oxford University Press
91990).

3. F.W. Billmeyer, Jr., Textbook of Polymer Scier@d Edition) Wiley-Inter Science (1984)
paperback.

4. A. Ravve, Principles of Polymer Chemistry.

5. Recommended Review Articles in the field of sumpolecular chemistry.



6. "Supramolecular Chemistry" by F. Vogtle, Johriég/i1991.
7. "Crystal Engineering. The Design of Organic 8sliby G.R. Desiraju, Elsevier, 1989.
8. Introduction to Supramolecular Chemistry, Dodkuilelena.

C 803: Reaction dynamics (49.% =60 hrs.)

UNIT-I
Chain reactions. general treatment, activation energy, chain lengttain transfer reactions,
inhibition, bond dissociation energies, branchihgin reactions.

UNIT-II

The collison theory: Dynamics of bimolecular collisions and rate arater constant of
bimolecular reaction, factors determining effeatiess of collisions, Termolecular reactions,
unimolecular reactions. Relation between cross@eand rate coefficients.

UNIT-III

Potential Energy Surfaces:: Long range, empirical intermolecular and molecuténding
potentials, Internal coordinates and normal modesgilwation, Potential energy surfaces, ab-
initio calculation of potential energy surface, ekmental determination of potential energy
surfaces.

UNIT-IV

Details of the reaction path, potential energy auef for electronically excited molecule.
Molecular beam scattering, State resolved speapisdechnique, molecular dynamics of H
H reaction, state-to-state kinetics of F #rékction.

UNIT-V

(iv) Transition State Theory (TST): Motion on the potential energy surface, Basic gasts and
derivation of TST, dynamical derivation of TST, Q@uam mechanical effects on TST,
Thermodynamic formulation of TST, Application of TSMicro-cannonical TST, Variational
TST, Experimental observation of TST.

Suggested texts and References:

(1) J.1. Steinfeld, J.S. Francisco and W.L. Hase, Chahiinetics and Dynamics, Prentice Hall
1989.

(2) Paul L. Houston, Chemical Kinetics and reactionadgits.

(3) R.D.Levine and R.B.Bernstein, Molecular ReactiomByics and Chemical Reactivity,
Oxford University Press, 1987.

(4) Sanjay K. Upadhay, Chemical kinetics and Reactigndmics, Springer, 2006

C 804 Computational chemistry (45 + 15 =16G.)

A brief outline of molecular mechanics, semi-engatiapproximations, ab initio methods, basis
sets and Z-matrix; Application of these computadlomethods for prediction of structural and
electronic properties of molecules by using statidaograms; FMOs in organic chemistry,
crystal and ligand field calculations, computatmipotential energy surfaces. Conformational



analysis by molecular mechanics; Dynamical anccairal studies of molecules using molecular
dynamics simulations; Monte Carlo simulations ofiecales.

Suggested texts and References:

(2) C. J. Cramer, Essentials of Computational ChemiStngories and Models, John Wiley &
Sons, 2002.

(2) David Young, Computational Chemistry: A practicali@ for applying Techniques to Real
World Problems, Wiley Interscience, 2001.

(3) A.R. Leach, Molecular Modelling: Principles and Aipptions, Pearson Education, 2001.
(4) J. B. Foresman, A. Frisch, Exploring Chemistry vikctronic Structure Methods. Gaussian
Inc., 1996.

(5) M.P. Allen and D.J. Tildesley, Computer Simulatiafd.iquids, Oxford, 1987.

FIFTH YEAR
SEMESTER —IX

Subject Subject Contact Hours / Credits
Code Week
CProo1 Project - 24
24

(224 of 240 Credits)

SEMESTER —X

Subject Subject Contact Hours / Credits
Code Week
Theory+Tutorials

CE1001 Elective | [3+ 1] 4
CE1002 Elective Il [3+ 1] 4
CE1003 Elective llI [3+1] 4
CE1004 Elective IV [3+1] 4

16

(240 of 240 credits)

(P: Physics, M: Mathematics, C: Chemistry, B: BgptpG: General, E: Elective, Pr: Project)



Elective subjects on Physical Chemistry:

Theoretical Organic Chemistry

Structure and Heats of Formation: Classical medahnapproach - Additivity schemes -
Relationship between structure and strain - -ebastr within the classical
modekConformational energies - Introduction of - Interdaintramolecular forces. Quantum
mechanical approaches - Applications of semi-emgliriand ab intio electronic structure
methods - Analysis of computatioinal results - Caitep experiments. Reactivity: Substituent
effects in reactions - Predictions from theoryerftand electronic effects - Transition states - A
curve crossing model for organic reactions. StmgctuActivity correlations. Computer Assisted
Organic Synthesis.

Suggested Reading:

1. U. Burkert and N.L. Allinger, Molecular MechagjACS Monograph 177, American
Chemical Society, Washington DC, 1982.

2. L. Salem and W.L. Jorgensen, Organic Chemistek®f Orbitals, Academic Press, 1973.
3. T.H. Lowry and K.C. Richardson, Mechanism anédry in Organic Chemistry,

3rd Editiion, Harper and Row, New York, 1987.

Statistical Mechanics

Ensembles and Averages, equivalence of Ensemitdasjaal Limit. Monte Carlo and Molecular
Dyamics simulations. Distribution functions at ddium. Integral equation methods.
Perturbation theory. Density functional methods|édalar fluids. Estimation of thermodynamic
functions. Non-equilibrium methods. Linear resportbeory. Projection operator method.
Stochastic processes and Brownian motion. Seleapglications to problems in chemical
dynamics, relaxation processes and neutron diffnact

Texts/References

M.P.Allen and D.J.Tildesley, Computer SimulatiorLiquids, Oxford University Press, 1987.
J.P.Hansen and I.R.McDonald, Second Ed., Theokyquiids, Academic Press,1986.
D.Chandler, Statistical Mechanics, Oxford Univer$ttess,1985.

H.L.Friedman, A Course in Statistical Mechanicerfiice Hall,1983.

L. D. Landau, E. M. Lifshitz and L.P. PitaevskitaBstical Physics Parts | and Il, Pergamon
Press, 1980

Chemical Applications of Group Theory.

1. The Great Orthogonality Theorem Explained.

2. Projections Operators and SALC's ( Symmetry Aethphinear Combinations).

3. Symmetry of Metal-Ligand o-Bonding in simple M{(X (n = 1-9) Species.

Rarity of the Symmetrical Cube as a CoordinatiomiEmment.

4. Infinite Groups -- Their treatment by Expansajra Finite Group.

5. Molecular Vibrations Revisited. Force Constaartd F and G Matrices.

6. Crystallographic Symmetry. Translational symmedcrew axes, glide planes and the 230
Space Groups.



Environmental Chemistry

Biocycles: C, 02, N2, P, S, CO2, etc. Cycles, @wthution of the elements, chemical -
sepration-.Pollution and its Control a. Atmospheratiution: gaseous air pollution, greenhouse
effect and ozone shield, acid-rain particulatepaitutiion, radiation hazard. b. Aquatic pollution:
agricultural and pesticidal inorganic and organatiygants, marine pollution, oil spills and oll
pollutiion. c. Industrial pollution: Thermal powerement, fertilizer, sugar, distillery, drug, paper
and pulp and nuclear industry pollution, mining anetallurgy, polymers, etc.

Environmental Analytical Chemistry

Techniques and quantification of pollutants, tralmment and radionuclide analysis.
Environmental Toxicology and Detoxification Mechsmi Chemical solutions to environmental
problems, better biodegradability, kinetics of dapaosition, clean technology, etc.

Suggested Reading

1. Handbook of Environmental Chemistry (Ed. O. khder) Springer-Verlag, Vol.1-3.

2. Environmental Inorganic Chemistry (Ed. J. Irgaind A.E. Martell), VCH Publishers. 3. The
importance of Chemical -speciation- in EnvironméRt@acesses (Ed. M.

Bernhard, F.E. Brinckman and P.J. Sadler) SpriMgetag.

4. Environmental Chemistry, Vol. 1 and 2, Specidhsriodical Report, The Chemical Society
(London).

5. Environmental Instrumentation (L.J. Fristschad &.W. Gay) Springer-Verlag.

6. Comprehensive Analytical Chemistry (Ed. G. SagHlsevier, Vol. |_XXVIII

Radioisotopes — Production and applications

Production of Radioisotope, Basic principles ofiogbtope production using nuclear reactors
and charged particle accelerators. Szilard-Chalneffect and its utility in radioisotope
production. Concept of radionuclide generators;v@noand decay of activity in a generator;
Different types of 99Mo-99mTc generators; Few othmportant generator systems such as
90Sr-90Y, 188W-188Re etc. Methods of productiors@me important radioisotopes (such as
32/33P, 41Ar, 60Co, 79Kr, 82Br, 90Sr-90Y, 99Mo-9n1I25I, 131l, 137Cs, 153Sm, 166Ho,
177Lu, 186/188Re, 192Ir, and 11C, 13N, 150, 18&7123/1241, 201TI etc.). Calculations of
production vyields; Bateman’s equation and its tytilin production vyield calculations.
Applications of Radioisotopes in Medicine Conceptf auclear medicine and
radiopharmaceuticals, Classification of radiopharegicals, Characteristics of diagnostic
(SPECT and PET) and therapeutic radiopharmacesiticaBasis of designing
radiopharmaceuticals, Methods of radiolabeling, Nepproaches in radiopharmaceuticals
chemistry. Some important organ-specific diagnastétiopharmaceuticals (myocardial imaging,
brain imaging, renal imaging, tumor and inflammatimaging, receptor-specific imaging agents
etc.). PET radiopharmaceuticals — Principle an iagfibns. Therapeutic radiopharmaceuticals
for some specific applications (bone pain palliatioradiation synovectomy, targeted
radiotherapy etc.) Concepts of brachytherapy andethierapy Quality control of
radiopharmaceuticals. Basic principles of Radioimetssays for in-vitro estimation of
hormones, tumour associated antigens etc. Indusdpalications of radiation technology
Fundamental aspects of radiation technology, lagiziradiation: Sources and Effects,



Comparison of different radiation sources for defe applications. Radiation dosimetry,
Radiation polymerization, Radiation effects on Puodys, Radiation Modification of polymers
for industrial applications, Radiation sterilizatiof Medical products Radiation processing of
food, Radiation hygienization of sewage sludge,i&axh processing of flue gases, Application
of radioisotopes as tracers in process optimizatmmhtrouble shooting in industries.

Isotope tracer applications in hydrology:

Environmental isotopes and artificial radioisotofrediydrology. Application of environmental
isotopes in studying ground water salinity, pothati recharge etc.; Artificial radioisotopes in
studying dam seepage, effluent dispersion, seditremgport etc.

Reference Books:

1. Manual for Reactor Produced Isotopes. IAEA-TECDBTB40, IAEA, 1999.

2. Fundamentals of Radiochemistry. D.D. Sood, A.\\RRddy, N.Ramamoorthy. 3rd Edition,
Indian Association of Nuclear Chemists and AlliezieBtists, 2004.

3. Radiopharmaceuticals : Chemistry and Pharmagdagian D. Nunn. Marcel Dekker, 1992.
4. Fundamentals of Nuclear Pharmacy. G.B. SahaE#8ittbn, Springer-Verlag, 1984.

5. Radionuclides in Therapy. R.P. Spencer, R.Heé8& A.M. Friedman. CRC Press, Boca
Raton, 1987.

6. PET in Oncology : Basics and Clinical Applicaiso J. Ruhlmann, P. Oehr, H.J. Biersack.
Springer-Verlag, 1998.

Advanced techniques in NMR spectroscopy

Nuclear magnetic resonance (NMR) phenomenon andxperimental aspects, Chemical shift,
indirect spin-spin coupling, direct spin-spin cangl Relaxation times, nuclear Overhauser
effect, polarization transfer, Two-dimensional NM#®yrelation spectroscopy (COSY), Nuclear
Overhauser effect spectroscopy (NOESY). Heteroeauatorrelation spectroscopy (HETCOR),
Inverse experiments, hetero- nuclear multiple quanspectroscopy (HMQC), NMR in higher

dimensions, NMR of oriented molecules, Structuréd dynamics of bio-molecules, NMR in the

solid state, Magnetic resonance imaging.

Suggested Reading
1. Modern NMR Techniques for Chemistry Research Atfdirew E. Derome.
2. Introduction to Mass Spectrometry, Ed. S.K. Aggd and H.C. Jain.

Advanced Topics in Inorganic Chemistry

Electron transfer properties of metal complexesleddar recognition. Asymmetric catalysis.
Phosphorus compounds as ligands. Cluster chemi&tinorganic reaction mechanisms.

Basic aspects of single crystal diffraction. Molacumetals. Inorganic rings. Transition metal
chemistry of macrocycles. Metal ions in medicineixional molecules.

Text/References
1.W.L.Jolly, Modern Inorganic Chemistry, McGraw|IHGo., 1984.
2.R.W. Hay, Bioinorganic Chemistry, Wiley, 1984.



3.M.Day and J.Selbin, Theoretical Inorganic Chemjsfon. Nostrand, 2nd Ed. 1980.
4.H.J.Emeleus and J.J. Anderson, Modern Aspedtsofanic Chemistry, Von. Nostrand, 1962.
5.J.E.Huheey, Inorganic Chemistry, 4th Ed., Haf@altins College Publisher, 1993.
6.G.H.Stout and L.H.Jensen, X-ray Structure Deteation : A Practical guide, 2nd Ed., John
Wiley, 1989.

Nano- Materials and Soft Condensed Matters

Nano-materials

Introduction: Definition of nano-materials, Differee between bulk and Nano-Materials,

Quantum size effect, Evolution of electronic Stunetfrom atoms, clusters, nano-materials to
bulk solids, Calculation of surface to volume rdtio different structural arrangements, Different
Class of Nano-Materials : Metal nano-particles, aiarystals, Clusters and cluster assembled
materials (example of C60 solid), Semiconductoropanticles, Quantum Well/ wire/Dot Core-

Shell nanoparticles Polymers, Organic-inorganicoscamposite, Nano-structured multilayers

Self-Assembly, Bio-Materials (poly-peptide), Nano#s, nanowires, Nano-rods, Synthesis:
Chemical precipitation, Sol-Gel method, Ball migin Physical vapor deposition,Thermal

decomposition, Solid state precipitation, Co-spiutte Silver ion exchange, lon-implantation,

Methods for obtaining monodisperse particles

Properties: Electronic Properties : (IP, EA, Reactivity, Electic Structure, DOS etc. Optical

Properties : Electron and hole confinement in Sendactor quantum dots, Band-gap
engineering, Optical absorption and photolumineseenefficiency of optical process,

application of nano-particles in non-linear optidavices, Magnetic Property, High density data
storage.Thermo-Mechanical Properties. Applicatiadano-Catalysis : Electro catalysis, Fuel
Cell Materials Bio-medical application, Electrordevice application, Molecular Electronics,

Spintronics, data storage etc. Carbon based Nareridis: Carbon Clusters, Fullerence, nano-
tubes : Synthesize, Properties and applications.

Soft Condensed Matters:

2.1 Introduction to Soft Matter : Forces, energiesgth and time scales in soft matter. Soft
matter systems (colloids, surfactants and polymdndgractions in soft matter (electrostatic,
vander Walls, hydrophilic and hydrophobic interant, depletion interaction). Soft matter in
nature (proteins, polysaccharides, membrances).

2.2 Experimental techniques to investigate strecmd dynamics in soft matter : Scattering
technigues (Small-angle X-ray scattering (SAXSYrdJsmall-angle-X-ray scattering (USAXS),
Small-angle (SANS) and inelastic neutron scatter8tgtic and Dynamic light scattering (SLS &
DLS), NMR, Optical microscopy, digital video micamgpy, confocal laser scanning microscopy,
Atomic Force Microscopy (AFM), Electron microscogVEM &SEM). Optical Tweezers [2
lectures].

2.3 Computer simulations : Molecular dynamics (MBIpnte Carlo (MC), Calculation of pair-
correlation function, structure factor.

2.4 Colloids : Sterically stabilized and Chargebsized colloids, Colloidal interactions,
Synthesis of monodisperse colloidal particles, abt@rization, Structural ordering, Dynamics,
Phase Transitions and applications of colloids.



2.5 Surfactants: Classification, Micellization agratical micelle concentration. Surface tension.
Gibbs adsorption equation and surface excess. Rfas®vior of surfactants. Cloud point and
Kraft temperature. Liquid crystalline phases infactants and block copolymers. Langmuir-
Blodgett films, Monolayer, Bilayers and Vesicles.

2.6 Polymer Solutions and Polyelectrolytes : A Bngleal chain, mean-squared end to-end
distance, radius of gyration. Gaussian chain, krgeinted chain. Worm-like chain and
persistence length. Excluded volume, solvent qualid theta-temperature. Size of a polymer in
dilute solutions : osmotic pressure, light scattgrand intrinsic viscosity, Polyelectrolytes :
Debye-Huckle theory, Donnan equilibrium and manmninegdensation. Dynamics of polymeric
liquids: Maxwell model. Scaling laws based on Raotls®ry, Zimm theory and reptation theory.
Polymer Gels: Classes of gels and theory of gelatio

Reference Books:

1. Nanoparticles and Nanostructured Films: PrefmaraCharacterization, and Applications, Ed.
J.H. Fendler, (Willey-VCH, New York, 1998)

2. Fundamental properties of Nanostructured Mdgertads. D. Fiorani (World Scientific,
Singapore, 1994)

3. Advanced Catalysts and Nanostructured Mateédglern Synthetic Mthods, Ed. W.R.
Moser (Academic, San Diago, 1996)

Advanced Coordination Chemistry
A. Advanced Coordination Chemistry 25 hrs

Chemistry of Sigma donor and pi-acceptor complexagand field and molecular orbital

theories. Term diagrams in octahedral, tetrahedrml lower symmetries. Electronic dipole
selection rules, band intensities, factors influegcband widths. Dichroism studies. Charge
transfer spectra. Calculation of ligand field paesens. Magnetic properties of coordination
compounds, basic equations of magnetic suscepfibildiamagnetism, paramagnetism,
ferromagnetism and antiferromagnetism, temperahdependent. paramagnetism and electron
delocalisation, effect of zero field splitting. E&Rd NMR studies of paramagnetic complexes.

Text/References

1. R.S.Drago, Physical Methods for Chemists, Wa&urslers Co., 1992.
2. B.N.Figgis, Introduction to Ligand Fields, Wil&astern, 1976.

3. A.B.P. Lever, Inorganic Electronic Spectroscdpigsevier, 1968.

Molecular Bio-Organic Chemistry

1.New paradigm in synthesis: Rational syntheticigtesconvergent and divergent strategies,
multi-component and Domino reactions, atom econohigh-throughput synthesis, substrate
and reagent-controlled asymmetric synthesis.

2.New paradigm in synthetic approaches: Greenegfiest, biocatalysis and solvent engineering,
microwave and soon-chemistry, non-conventional treacmedia (room temperature ionic

liquids, super critical fluids, florous phase, sipeated steam), template-driven synthesis.



3.New paradigm in functional targets : Design awaktlsesis of functional molecules/molecular
assemblies, non-covalent interactions, electro-m@gn& photoactive organics, organic-
inorganic hybrids, organic memory systems for medicand separation sciences.

Reference Books

1. Zhu, J. and Bienayme, H.(Eds.) Multi componesa®ions. Wiley-VCH Verlag GmbH &
Co. 2005.

2. Jung, G. Combinatorial Chemistry: Synthesis, Iysia, Screening, Wiley, 1999.

3. Bannworth, W. and Felder, E. Combinatorial Cletryi A Practical Approach. Wiley, 2000.
4. Stephenson, G.R. Advanced Asymmetric Synth€iapman & Hall, 1996.
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CE1001 Elective I [3+2] 5
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CE1003 Elective III [3+2] 5
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Total 20

Note- Any four papers out of the available seven papers (mentioned in the syllabus) shall be
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CEl- Environmental Chemistry

Unit-1 :

Scope: , Environmental pollution, structure of ‘atmosphere, biogeological C_YCICS 5 o?(ygeP,
nitrogen, carbon, phosphorous, sulphur ; biodistribution of elements, air pollutions ; reactions in
atmosphere, prifnary pollutants, air quality standards, analysis of CO, nitrogen oxides, SU.lPhU"
oxides, hydtocarbons and particulate matter, particulate pollution - control methods, Vecthl:llal'
po"ution, green house effect and global warming, climatic changes, ozone, photochemical
smog, acid rain, sampling, monitoring & control.

Unit-II

Hydrosphere: Water pollution, hydrological cycle, chemical composition, sea water
composition, water quality criteria for domestic and industrial uses, BIS and WHO standards,
ground water pollution, surface water pollution - lake and river water, eutrophication, marine
pollution, water pollutants - biodgradeability of detergents — pestisides - endosulfan and related
case studies. :

Unit-III

Classification of industrial waste waters: Principles of water and waste water treatment -
aerobic and anaerobic treatment, industrial waste water treatment, heavy metal pollution, hard
water - softening - purification of water for drinking purposes, water treatment for industrial use,
electrodialysis, reverse 0smosis, other purification methods, chemical speciation of elements.
Unit-IV

Water analysis: Color, odor, conductivity, TDS, pH, acidity, alkalinity, chloride, residual
chlorine, hardness, trace metal analysis, elemental analysis, ammonia, nitrite, nitrate, fluoride,
sulphide, phosphate, phenols, surfactants, BOD, COD, DO, TOC, nondispersive IR
spectroscopy, anode stripping, ICP, AES, Chromatography, ion selective electrodes, neutron
activation analysis.

Unit-V

Soil pollution: Soil humus, soil fertility, inorganic and organic components in soil, acid, base
and ion exchange reactions in soils, micro and macro nutrients, wastes and pollutants in soil,
introduction to geochemistry, solid waste management, treatment and recycling soil analysis,
radioactive pollution, disposal of radioactive waste. 4

5

References:

1. H. Kaur, Environmental Chemistry, 6th Edn, Pragathi Prakashan, Meerut, 2011.

2. K.H.Mancy and W,.J.Weber Jr. Wiley, Analysis of Industrial Waste Water, Interescience New
York, 1971.

3. L.W. Moore and E. A. Moore, Environmental Chemistry, McGraw Hill Publication, New
York, 2002. £

4. S. M. Khopkar, Environmental Pollution Analysis, New Age International (P) Ltd, 1993.

5. Colid Baird. Environmental Chemistry, W. H. Freemand and Company, 1995.
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CE2- Inorganic Rings, Cages and Clusters

Unit-I
Main group clusters: Geometric and electronic structure, three - four and higher connect
clusters, the closo-, nido-, arachno- borane structural paradigm, Wade-Mingos and Jemmis

electron cbunting rules, clusters with nuclearity 4-12 and beyond 12. Structure, synthesis and
reactivity.

Unit-11

Transition metal clusters: Low nuc

learity metal carbonyl clusters and 14n+2 rule, high
nuclearity metal carbonyl clusters with internal atoms, structure, synthesis and rea

ctivity -
capping rules.

Unit-111

Isobal analogy: Heteronuclear cl

structural prediction of organometallic clusters, main group transition metal cluste
analogs of p-block and d-block clusters - interstitial systems - cubanes and zintl clusters.

usters - carboranes and heteroboranes, metal clusters -
rs: Isolobal

Unit-1V
Inorganic homo- & heterocycles: Synthesis, structure and reactivity
properties of borazins and phosphazenes, borides, carbides, silicides, nitrides, phosphides, oxides

and sulphides of transition elements, multiple bonds and cluster variety of transition metals.

- structural variety &

Unit-V
Inorganic rings and polymers: Definition, variety and merits, P, Si, S, N, & O based polymers,

poly-phosphazenes, poly-thiazenes, poly-siloxanes and poly-silanes.

References:
1. D. M. P. Mingos and D. J. Wales, Introduction to Cluster Chemistry, Prentice Hall, 1990.

2. N. N. Greenwood and E. A. Earnshaw, Chemistry of Elements, Pergaman Press, 1984.

3. I. Haiduc & D. B. Sowerby (Eds.), Inorganic Homo-and Heterocycles Vols. 1 & 2, Academic
Press, 1987. 4. J. E. Mark, R. West & H. R. Allcock, Inorganic Pollymers, Academic Press, 1992.
5. T. P. Fehlner, J. F. Halet and J-Y. Saillard, Molecular Clusters:'A Bridge to Solid-State
Chemistry, Cambridge University Press, 2007.

6. P. Braunstein, L. A. Oro, P. R. Raithby, Ed. Metal Clusters in Chemistry, John Wiley and

sons, 1999.

7. T. Chivers, 1. Manners, Inorganic Rings and Polymers of the p-Block Elements, from

Fundamentals to Applications, RSC Publishing, 2009.
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CE3- Medicinal Chgmistry ‘
echanism of drug action on lipids,
d inactivation, receptor structure

ems, gene therapy and drug

Unit-I - : ; i
Introduction: History of medicinal chemistry, genera!

carbohydrates, proteins and nucleic acids, drug melaboh.sm an :
and sites, 'drug discovery development, design and delivery sys

7]
7]

resistance. ' |

Unit-I1 SiiS thesis of
‘ 3 th examples, syn

Classification: Drugs based on structure or pharmacological basis Wi 2 e

: . i S
important drugs such as a - methyl dopa, chloramphenicol griseofulvin, ceph.eI(:.‘I:e i
nystatin. Molecular modeling, conformational analysis, qualitative and quantitati

activity relationships.

Unit-III 3
; 5 PRI m
General introduction to antibiotics: Mechanism of action of lactam antibiotics and non lacta

anti biotics, antiviral agents, chemistry, stereochemistry, biosynthesis and degra.datlon od
penicillins - An account of semisynthetic penicillins, acid resistant, penicillinase resistant an

broad spectrum semisynthetic penicillins.

Unit-IV
Elucidation of enzyme structure: Mechanism, kinetic, spectroscopic, isotopic and

stereochemical studies. Chemical models and mimics for enzymes, design, synthesis and
evaluation of enzyme inhibitors. ;

Unit-V
Interactions: DNA-protein interaction and DNA-drug interaction. Introduction to rational
approach to drug design, physical and chemical factors associated with biological activities,

.

mechanism of drug action. :

Recommended books:

1. I. Wilson, Giswald and F. Doerge, Text Book of Organic Meédicinal and Pharmaceutical
Chemistry, J.B. Lippincott Company, Philadelphia, 1971.

2. A. Burger, Medicinal Chemistry, Wiley Interscience, New York, Vol. I and 11, 1970.

3. Bentley and Driver's Text Book of Pharmaceutical Chemistry revised by L.M. Artherden,
Oxford University Press, London, 1977.

4. A. Gringauz, Introduction to Medicinal Chemistry, How Drugs Act and Why?, John Wiley
and Sons, 1997.

5. G. L. Patrick, Introduction to Medicinal Chemistry, Oxford Univeristy Press, 2001.

—
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CE4- Nanochemistry and Nanoscience

Unit-1

::;:;:g::;;ol: to nanoscience and nandlcci;nology: Underlying physical pr.inciples. of
i e Nanostructured Materials, Size is Everything: Fundamental physicochemical
p_r inciples; size dependence of the properties of nanostructured matter, quantum confinement,
single electron charging, the central importance of nanoscale morphology,, Societal aspects of
nanotechnology: Health, environment, hype and reality. ,

Unit-11

The advent of the nanomaterial: Top down and bottom up approaches to building materials,
Properties of nanomaterials such as nanoparticles, carbon nanotubes, Overview of selfassembly,
Inert gas condensation, arc discharge, RF plasma, plasma arc technique, jon sputtering, laser

ablation, laser pyrolysis, ball milling, molecular beam epitaxy, chemical vapour degomticn
method and electro deposition.

Unit-111

The basic tools of nanotechnology: Scanning electron microscopy (SEM), TEM and EDAX
analysis and X-ray diffraction, A brief historical overview of atomic force microscopy (AFM)
and an introduction to its basic principles & applications, Optical microscope and their
description, operational principle and application for analysis of nanomaterials, UV-VIS-IR
spectrophotometers, Principle of operation and application for band gap measurement.

Unit-IV

Metal nanoparticles: Size control of metal nanoparticles and their characterization, study of
their properties, optical, electronic, magnetic. Surface plasmon band and its applications, role in
catalysis, alloy nanoparticles, stabilization in sol, glass, and other media, change of band gap,
blue shift, colour change in sol, glass, and composites, plasmon resonance. ;

L
\

Unit-V

Carbon nano structures: Introduction, Fullerenes, C60, C80 and C240 nanostructures,
Properties & applications (mechanical, optical and electrical),’ Functionalization of carbon
nanotubes, reactivity of carbon nanotubes, Nanosensors: Temperature Sensors, smoke sensors,
sensors for aerospace and defense. Accelerometer, pressure Sensor, night vision system, nano
tweezers, nano-cutting tools, integration of sensor with actuators and electronic circuitry
biosensors.

Recommended books:
1. T. Pradeep, Nano: The Essentials, Tata McGraw-Hill, New Delhi, 2007.

2. G. Cao, Nanostructures and Nanomaterials — Synthesis, Properties and Applications, Imperial
College Press, London, 2004, chapters 3,4 and 5.
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i 1
: i Nanomaterials, Volume 1,

3. C. N. RRao, A: Muller and A. K. Cheetham, The Chemnhstry“::f4
Wiley ~VCH Verlag GmbH & Co. KgaA, Weinheim, 2004, Chap
CE5- Surface Chemistry
Ul icellizati its determination.
Surface and Interface Chemistry: Classifications, mlcelllzat{on, CMC an'::, its i
Shape and structure of micelles, effect of additives on micellization, ”emll yMacro b
micellization, solubilization and applications, effect of electrolytes on solubilization.
micro emlusions, dispersion and aggregation of solids by surfactants.

atural membranes, Donnan membrane

Unit-II
Artificial and n
lective electrodes.

Membranes and their applications:
equilibrium, transport of electrolytes, membrane potential and ion se

Unit-1I1 :
Adsorption on solids and porous materials: Model for multilayer adsorption, BET isotherm
and application to different types of adsorbents, adsorption by porous, non-porous and

microporous solids, Estimation of specific surface area and pore size distribution.

Unit-1V
Colloid systems and their properties: Origin of the charges, electro-kinetic phenomena,
electrical

electrophoresis, electroosmosis, sedimentation and streaming potential. The concept of
double layer and various models to explain its structure and properties, DLVO theory and

stability of colloids. Smoluchowski theory of kinetics of coagulation and distribution of colloids

aggregates. Organic and inorganic gels and clay colloids.

Unit-V
Methods to detect interfacial phenomena: Principle and instrumentation of ATR-FTIR

spectroscopy, SFG Spectroscopy.

Recommended books:

1. Hunter, R.J., “Foundation of colloid Science ", Oxford University,i’ress,2009

2. Lyklema,)., “Fundamentals of Interface and Colloid Science” ,Academic press San

Diego,2000
3. Adamson, A.W., “Physical Chemistry of Surface ” 5" Ed.,Jhon Wiley and Sons, NewYork,

1990
3. Kruyt, HR., “Colloid Chemistry” Vol. O and 0. Elsevier Press,1991
4. Gerg, S.J. and Singh, K.S.W., “Adsorption, Surface Area and Porosity”, 2" Ed., Academic

’

Press.,U.K. 1982.
A _z02? B



CE6- Heterocyclic Chemistry

Unit-I
Introduction to Heterocycles: Nomenclature (Hantzsch Widman System), spectral

characteristics, reactivity and aromaticity of monocyclic, fused and bridged heterocycles.

Unit-II
Nonaromatic heterocycles: Different types of strains, interactions and conformational aspects

on nonaromatic heterocycles. Synthesis, reactivity, and importance of the following ring
systems. Azirines, Oxaranes, Thiiranes, Diazirenes, Diaziridines, Azetidines.

Unit-IT1
Five and six-membered heterocycles with two hetero atoms: Synthesis, reactivity, aromatic

character and importance of the following heterocycles: Pyrazole, Imidazole, Oxazole, Thiazole,
Pyrimidine, Pyrazine, Oxazine, and Thiazine.

Heterocycles with more than two hetero atoms: Synthesis, reactivity, aromatic character and
importance of the following heterocycles: Triazoles, Oxadiazoles, Thiadiazoles, Triazines.

Unit-1V
Larger ring and other heterocycles: Synthesis and reactivity of Azepines, Oxepines and

Thiepines. Synthesis and rearrangement of Diazepines. Synthesis of Benzoazepines,
Benzodiazepines, Benzooxepines, Benzothiepines, Azocines, and Azonines. »

Unit-V
Banzanellated azoles and dipolar structures: Banzanellated azoles: Synthesis and reactivity of

Benzimidazoles, Benzoxazoles and Benzothiazoles. Heterocyles with Ring-Junction nitrogen:
Synthesis and reactivity of Quinolizines, Indolizines and Imidazopyridines. Heterocycles with
Dipolar structures: Betaines. Formation, aromaticity and reactivity of pyridine-N-oxides and
pyridinium imides. Mesoionic heterocycles: Synthesis and aromaticity of sydnones and 1,3-

dipolar addition reaction of mesoionic heterocycles.

Recommended books:

1. Heterocyclic Chemistry, T. L. Gilchrist.

2. An Introduction to the Chemistry of Heterocyclic compounds, R. M. Acheson.
3. Heterocylic chemistry, J. A. Joule & K. Mills. -,

4. Principals of Modern Heterocyclic Chemistry, A. Paquette.

5. Heterocyclic Chemistry, J. A. Joule & Smith.

6. Handbook of Heterocyclic Chemistry, A. R. Katritzky

5 Fer@x
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CE7- Advanced Polymer Chemistry

Unit-I
Properties of commercial polymers Polyethylene, polyvinyl chloride, polyamides, polyesters,

phenolic resins, epoxy resins and silicone polymers. Functional polymers — Fire retarding
polymers dnd eléctrically conducting polymers, Bio-medical polymers — contact lens, dental
polyrﬁers, artificial heart, kidney, skin and blood cells

Unit-IT

Polymer Additives: Role of additives in polymers, Fillers, plasticizers, anti-oxidants and
stabilizers, Flame-retardants, colourants.

Unit-III
Natural polymers: Cellulose: Cellulose nitrate, cellulose acetate. viscose rayon, starch, silk,

Rubber and modified rubber.

Unit-IV

Polymer supported reagents in organic chemistry: Preparation and application of polymer
supported catalysts, acids, bases, phase transfer catalysts, transition metal complexes etc.
Polymer supported reagents and polymer supported protecting groups including “Solid Phase”

peptide synthesis.

Unit-V
Polymer Degradation and Stabilization: Types of degradation — Physical and chemical
degradation.

Types of Physical degradation: a)Thermal degradation b) Photodegradation and stabilization
¢) Mechanical degradation.

Types of Chemical degradation: a) Solvolytic degradation b) hydrolytical degradation c)
Oxidative degradation and stabilization d) biodegradation. :

Recommended books:

1. Text book of Polymer science ; F.w.Billmeyer J.Willey

2. Polymer science, V.R.Gowarikar, N.V.Vishwanathan and J.Sreedhar, Wiley Eastern
3. Principles of Polymerization, George Odian I11.Ed.

4. Organic Polymer Chemistry, K.J.Saunders

5. Polymer Chemistry, Golding

6. Principles of Polymer Chemistry, F lory
7. Physical Chemistry of Macromolecules, D.D.Deshpande, Vishal Publications, 1985

8. Functional monomers and polymers, K.Takemoto, V.Inaki and R.M.Ottanbrite
9. Contemporary polymer chemistry, H.R.alkock and F.W.Lambe, Prentice Hall
10. Physics and Chemistry of polymers, J.M.G.Cowie, Blackie Academic and Professional.
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ES101-ENVIRONMENTAL STUDIES

UNIT—1 THE MULTI DISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES :
Definition ,scope and importance
Need for publish awareness.
(5cr.)
UNIT-Il  Natural Resources :
Renewable and non-renewable resources:
Natural resources and associated problems .

(a) Forest resources : use and over — exploitation, deforestation, case studies, timber
extraction,Mining, dams and their effects on forests and tribal people .

(b) Water resources : use and over-utilization of surface and ground water,floods,
drought,Conflicts over water , dams benefits and problems .

(c) Mineral resources : use and explotation, environmental effects of extracting and
using Mineral resources, case studies .
(d) Food resources : World food problems , changes caused by agriculture and
overgrazing, Effects of modern agriculture , fertilizer —pesticide problems , water
logging , salinity Case studies.
(e) Energy resources : Growing energy needs , renewable and non renewable energy
sources Use of alternate energy sources ,case studies.
(f) Land resources : land as a resources , land degradation, man induced landslides ,
soil erosion & desertification.
- Role of an individual in consertification of natural resources.
- Equitable use of resources for sustainable life —styles.

(5cr.)

UNIT- Il Concept of an ecosystems.
Structure and function of an ecosystem.

Producers, consumers and decomposers .

Energy flow in the ecosystem .

Ecological succession.

Food chains, food webs and ecological pyramids .

(5cr.)



UNIT-IV  Introduction, types ,characteristic features, structure and function of the following

Ecosystem:

a. Forest ecosystem

b. Grassland ecosystem

c. Desert ecosystem

d. Aquatic ecosystem (ponds , streams, lakes, rivers, oceans,estuaries

(5cr.)

UNIT-V  SOCIAL ISSUES AND THE ENVIRONMENT
- Environment Protection Act.

- Air (prevention and control of pollution) Act.

- Wildlife protection Act.

- Forest conservation Act.

- Issues involved in enforcement of environmental legislation .

- Public awareness.

- Value Education

- HIV/ADIS

- Women and child welfare.

- Role of information technology in Environment and Human Health.

- Case studies.
(5cr.)

Field work

- Visit to a local area to document environment assets — river / forest/grassland/hill/
Mountain.
- Visit to local polluted site : Urban/Rural/Industrial/Agriculture.

Sr.No. Author Title Publisher
1. Agarwal K.C. Environmental Biology 2001 Nidi Publ. Ltd.Bikaner
2. Bharucha Erach The Biodiversity of India Mapin Publishing Pvt.
Ltd. Ahmedabad 380013,
India .
3. Bruinner R.C. Hazardous Waste Incineration, 1989 | Mc Graw Hill Inc. 480p.
4, Bharucha E. Textbook for Environmental UGC, New Delhi &
Studies for undergraduate Bharti Vidyapeeth Inst.
Cources. Of Environment edu. &
Research ,Pune.
5. Begon M.,Town send C.R. Ecology From Individuals to 4™ edition , Blackwell
,Harper J.L. Ecosystems Publishing (TB)

(TB)  Textbook.



H 101: Communication Skills( COMMON TO ALL BRANCHES)

Unit-I

An interactive session (with examples) on what is communication, communication in the
natural and civilized worlds, types of human communication: visual / non-verbal / verbal,
written / spoken, etc

Unit-1I

An overview of mass media; a brief discussion of their types (with examples). The concepts
of facilitating factors, barriers, and filters in communication; the seven C's of effective
communication.

Unit-111

Verbal communication: How to speak / listen effectively (in interpersonal communication),
types of publicspeaking, tips for effective public speaking, how to make effective
presentations. The role of written text in communication,

Unit-1V

Types of writing (academic/creative/general; formal/informal etc.) with examples of
good/bad writing and their analysis. Introduction to letter writing, with stress on formal
correspondence; email do's and don'ts.

Unit-V

Academic writing- an overview; explanation of various terms used in academic writing; parts
of a paper/thesis;aspects such as formal language, grammatical accuracy, etc. Common
grammatical/punctuation errors andhow to avoid them (example-based instruction)

Books Recommended:

S.No Author Book Publication
1 Rajendra Pal and JS Kurlahalli| Essentials of Business Communication S.Chand& Sons
2 Michael Alley The Craft of Scientific Writing (3rd Springer, Newyork,
Edition) 1996
3 Philip Reubens (General Science and Technical Writing — A Routledge,
editor) Manual of Style (2nd Edition) Newyork, 2001
4 Edmond H. Weiss Writing Remedies — Practical Exercises Universities Press
for Technical Writing (India) Ltd.,
Hyderabad,2000
5 M. Ashraf Rizvi Effective Technical Communication Tata Mc Graw — Hill
New Delhi, 2005
6 DH Menzel ,HM Jones& Writing Technical Papers Mc Graw Hill, 1961
LGBoyd
7 KL Turbian A Manual for Writers of Term Papers University of
Thesis and Dissertation Chicago Press, 1973.




ES201: Environmental Studies

Unit-I: Biodiversity and its Conservation: Introduction- Definition: genetics, species and
ecosystem diversity. Bio geographical classification of India. Value of biodiversity:
consumptive use productive use, social, ethical, aesthetical and option value. Biodiversity at
global, National and local levels. India as mega-diversity nation. Hot-spots of biodiversity.
Threats to biodiversity: habitat loss, poaching of wildlife, man wildlife conflicts. Endangered
and endemic species of India. Conservation of biodiversity: in situ and ex-situ conservation

of biodiversity.

Unit-II: Environmental pollution. Definition Causes, effects and control measures of- a. Air
pollution b. Water pollution c. Soil pollution d. Marine pollution e. Noise pollution f. Nuclear

hazards.

Unit-III: _Solid waste management: Causes, effects and control measures of urban and
industrial wastes. Role of an individual in prevention of pollution. Pollution case studies

Disaster management: floods, earthquake, cyclone and landslides.

Unit-1V: Human population and the Environment: Population growth, variation among
nation. Population explosion- Family welfare programme. Environment and human health.

Human Rights.

Unit-V: Social Issues and the Envionment: From unsustainable to Sustainable development.
Urban problens related to energy. Water conservation, rain water harvesting, watershed
management. Resettlement and rehabilitation of people, its problems and concerns. Case
studies. Environment ethies: Issues and possible solutions. Climate change, global warming,
acid rain, ozone layer depletion, nuclear accidents and holocaust. Case studies. Wasteland

reclamation. Consumerism and waste products.



H201Subject: Communication Skills (Lab)

Course Outcome: After learning the course the students should be able to

1. To know the process of communication and its components.

2. To improve the language skills i.e. Listening Skills, Speaking Skills, Reading Skills and
Writing Skills (LSRW).

3. Construct basic and intermediate skills in English / Hindi language.

4. To enhance phonetic competence, comprehension skills, presentation skills, group
discussion skills etc.

5. To build confidence for communicating in English /Hindi and create interest for the life-
long learning of English/Hindi language.

Unit 1

Elementary Phonetics (Speech Mechanism. The Description of Speech Sounds, The Phoneme
the syllable; Intonation and Word Accent)

Formal (Extempore and Mock Interviews) and Informal Speaking(Situational Dialogues and
Role play), Telephoning (Telephonic Conversations)

Unit 2

Paralinguistic features of speaking (voice modulation, pitch, tone, etc.)

Paper Presentation (Non-Technical & current Affairs), Use of Audio-Visual aids: Preparation
slides, power point presentation etc.

Unit 3
Body Language(Gestures / Postures during Role Play/Speaking and JAM (Just-a-Minute)
Session and Group Discussion

Unit 4

Listening and Comprehending spokenmaterial in Standard Indian English, British English
and American English;Exercises on Listening Comprehension,Exercises on Reading
Comprehension

Effective Writing (Business Letters, Covering Letter, Resume on Word Document.
Translation and Precis Writing)

Unit 5

Grammar:( English/ Hindi)

Grammar in use: Errors of Accidence and syntax with reference to Parts of Speech;
Agreement of Subject and Verb; Tense and Concord; Use of connectives, Question tags.
Voice and Narration.

Indianism in English: Punctuation and Vocabulary, Building (Antonym, Synonym, Verbal
Analogy and One Word Substitution.



Second Year Semester — 111

H301: World Literature (COMMON TO ALL BRANCHES)

Unit-1
What is Literature? - a discussion; Introduction to literary terms, genres, and forms of various
periods, countries, languages, etc.

Unit-I1

The Novel: Class study of 'Brave New World' by Aldous Huxley; Group discussions and
student presentations on other genres such as the graphic novel, detective fiction, children's
literature, etc.

Unit-111

Plays: Introduction to the history of theatre, class study of (mainly) two plays: 'Pygmalion' by
G. B. Shaw and 'Fire and Rain' by Girish Karnad, the setting up of play —reading group
through which the students can be introduced to several other plays.

Unit-1V
Poetry: Brief introduction; Study of poetic genres, forms, topics, figures of speech, poetic
language etc. by analysing various poems from around the world

Unit-V

Short stories, essays and other types of writing by various authors. Screening of films based
on literary works, such as Pygmalion (My Fair Lady), Fire and Rain (Agnivarsha), Persepolis
(a graphic novel) and a few others.

Books Recommended:

S.No Author Book Publication
1 Iforlvans London | A Short History of English Literature | London: Penguin Books, 1976
2 Kettle Arnold An Introduction to English Novel Vol. | New. Delhi: Universal Book
I, Vol.II store, 1993.

3 Eagleton, Terry. The English Novel: An Introduction Oxford: Basil Blackwell. 1983

4 | M.H. Abrams) A Glossary of Literary Terms Wadsworth Publishing; 10th
edition (January 10, 2011

5 | J.A. Cuddon Dictionary of Literary Terms and (London: Penguin, 2004)

Literary

6 Girish Karnad The Fire and the Rain New Delhi, Oxford University
Press, 1998

7 | Aldous Huxley 'Brave New World' New York: Harper Perennial,
1989

8 G. B. Shaw Pygmalion Longman Literature. Harlow:
Longman, 1991
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H401Subject: Communication Skills (Lab)

Course Outcome: After learning the course the students should be able to

1. To know the process of communication and its components.

2. To improve the language skills i.e. Listening Skills, Speaking Skills, Reading Skills and
Writing Skills (LSRW).

3. Construct basic and intermediate skills in English / Hindi language.

4. To enhance phonetic competence, comprehension skills, presentation skills, group
discussion skills etc.

5. To build confidence for communicating in English /Hindi and create interest for the life-
long learning of English/Hindi language.

Unit 1

Elementary Phonetics (Speech Mechanism. The Description of Speech Sounds, The Phoneme
the syllable; Intonation and Word Accent)

Formal (Extempore and Mock Interviews) and Informal Speaking(Situational Dialogues and
Role play), Telephoning (Telephonic Conversations)

Unit 2

Paralinguistic features of speaking (voice modulation, pitch, tone, etc.)

Paper Presentation (Non-Technical & current Affairs), Use of Audio-Visual aids: Preparation
slides, power point presentation etc.

Unit 3
Body Language(Gestures / Postures during Role Play/Speaking and JAM (Just-a-Minute)
Session and Group Discussion

Unit 4

Listening and Comprehending spokenmaterial in Standard Indian English, British English
and American English;Exercises on Listening Comprehension,Exercises on Reading
Comprehension

Effective Writing (Business Letters, Covering Letter, Resume on Word Document.
Translation and Precis Writing)

Unit 5

Grammar:( English/ Hindi)

Grammar in use: Errors of Accidence and syntax with reference to Parts of Speech;
Agreement of Subject and Verb; Tense and Concord; Use of connectives, Question tags.
Voice and Narration.

Indianism in English: Punctuation and Vocabulary, Building (Antonym, Synonym, Verbal
Analogy and One Word Substitution.



CBS - Five Years Integrated Course, M.Sc. V Semester
Scientific Writing (H501)
Unit 1

Introduction: What is Scientific Writing; Needs and importance, main features and elements
of scientific writing. Tools and types of Scientific Writing , Scientific writing Vs other forms
of writing, Different methods of Research, Types of Research.

Unit 2

Scientific Writing in Research: Mechanics of writing. How to write a Research Paper,
Project Proposal components of a full length research paper, Research/ Project Report
writing, Formulation of Hypothesis, Do’s and Don’ts of writing a Research Paper.

Unit 3

Technical Writing:

Types of technical documents: Full length research paper, Letters to editor, Book chapter,
Review, Conference report, Title/Thesis statement, Abstract/key words, Aims and objectives,
Rationale of the paper, Work plan, Materials and methodology, Results and discussion, Key
issues and arguments, Acknowledgement, Conflict of interest statement, Reference and
Bibliography.

Unit 4

Scientometrics: How to cite and how to do Referencing, Literature Search Technique: using
SCOPUS, Google Scholar, PUBMED, Web of Science, Indian Citation Index, and RG Styles
of referencing: APA, MLA, Oxford, Harvard, Chicago Annotated bibliography Tools for
citing and referencing: Footnote, Endnote etc.

Unit 5

Research Paper and Thesis Designing: Components, Types and Importance Research
ethics, Institutional ethics committee, Proof Reading, Studying Peer Review and Impact
Factor of Journals, Synopsis Designing, Writing Preface, Acknowledgements, Plagiarism —
Pitfall (software to check plagiarism).



Book Recommended :

S. Author Book Publication
No.

1 Various The Oxford Book of Oxford
Modern Science University
writing Press

2 Robert A. Day and How to write and Cambridge

Barbara Publish a Scientific University
paper Press
3 Angelika Hofmann Scientific Writing Oxford
and Communication: University
Papers Proposals Press
and Presentations
4 Jennifer Peat, Scientific Writing: BMJ Books
Elizabeth-Elliott, Easy when you
Louise Baur and know how
Victoria Keena

5 Hans F. Ebel, The Art of Scientific WILEY-
Claus Bliefert, Writing VCH
William E. Russey Publishers




CBS - Five Years Integrated Course, M.Sc. VI Semester
Scientific Writing Lab / Applications of Scientific Writing (H602)

Effective Writing skills: Structuring Scientific Paper for Journals (Category A, B, C and D)
Tables, Figures, Equations and Pictures using Excel, Improving Writing Style, Punctuation,
Mechanism of Scientific Writing, Capitalization and Spelling, Collecting, organizing and
evaluating data, Making deductions and reading conclusions.

Project writing: Technical Resumes & Cover Letters Components of a research proposal:
Project summary, Key words, Origin of the proposal, Major Objectives, Methodology,
Instrument facility available in the PI’s department, Overview of status of Research and
Development in the subject, Importance of the proposed project in the context of current
status, Bibliography, Making Report of a Project / Research Paper

Formulation of projects, Funding Agencies: their Templates and Assignments on Project
Submission.

Presentations:_Oral, and Power Point Presentation of Scientific Research Paper in Seminars,
Conferences, Research Meetings and gatherings, Audience Analysis in Presentation,
Conducting Seminars and Conferences etc.



Revised Syllabus for CBS
Programming in C

Unit |
Introduction to C programming structure and C compiler. Data representation: Simple data types like real
integer. character ete. Program. statements and Header Files. Simple Input Output statements in C.
Running simple C programs. Data Types. Operators and Expressions,

Unit 11
Control Structure: If - statement. If-else statement. Compound Statement. Loops: For - loop. While -
loop. Do-While loop. Break and exit statements. Switch statement. Continue statement. Goto statement.

Unit 11
Array. Types of Array. String Handling. Functions : Function main. Functions accepting more than one
parameter. User defined and library functions. Concept associatively with functions. function parameter.

Return value. recursion function.

Unit IV

Structure and Union, Declaring and using Structure, Structure initialization. Structure within Structure.
Operations on Structures. Array ol Structure. Array within Structure. Structure and Functions. Union.
Scope of Union, Difference between Structure and Union.

Unit V

Pointers:  Definition and use of pointer. address operator. pointer variable. referencing pointer. void
pointers. pointer arithmetic. pointer to pointer. pointer and arrays. passing arrays to functions. pointer and
tunctions. accessing array inside functions. pointers and two dimensional arravs. array of pointers.
pointers constants. pointer and strings.

Books
I. Fundamental of Computer : V. Rajaraman
2. Fundamental of Information Technology : Chetan Shrivastava_Kalvani Publishers
3. LetusC : Yashwant Kanitkar.
4. Mastering in C : Venugopal
Y% l‘_}’"@/v_/?
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List of Practical

INPUT AND OUTPUT, FORMATTING

I

Write a program in which you declare variable of all data types supported by C language. Get input
from user and print the value of each variable with alignment left. right and column width 10. For real
numbers print their values with two digits right to the decimal.

LOOPS, DECISIONS

2. Write program to print all combination of 1 2 3.

3. Write program to generate following patiern
a)ABCDEFG c) N

ABC EFG o
AB FG .
A G
b) | d) 1
1 2 121
123 1331
14641

4. Write main function using switch...case. if..else and loops which when called asks pattern type: if
user enters 11 then first pattern is generated using for loop. If user enters 12 then first pattern is
generated using while loop. If user enters 13 then first pattern is generated using do-while loop. If
user enters 21 then a second pattern is generated using for loop and so on.

5. Write program to display number | to 10 in octal. decimal and hexadecimal system.

6. Write program to display number from one number system to another number system. The program
must ask for the number system in which you will input integer value then the program must ask the
number system in which you will want output of the input number after that you have to input the
number in specified number system and program will give the output according to number system for
output you mentioned.

7. Write a program to perform following tasks using switch...case. loops. and conditional operator (as
and when necessary).

a) Find factorial of a number
b) Print fibonacci series up to n terms and its sum.
¢) Print prime numbers up n terms.
f) Print whether a given vear is leap or not.
ARRAY
8. Create a single program to perform following tasks using switch. if..else. loop and single dimension

character array without using library function:

a) To reverse the string.
b) To count the number of characters in string.




Q.

10.

11.

¢) To copy the one string to other string:

d) To find whether a given string is palindrome or not.

¢) To count no. of vowels. consonants in each word of a sentence and no. of punctuation in sentence.
1) To arrange the alphabets of a string in ascending order.

Create a single program to perform following tasks using switch. if..else. loop and single dimension
integer array

a) Sort the elements.

Write a program that read the afiernoon day temperature for each day of the month and then report
the month average temperature as well as the days on which hottest and coolest days occurred.

Create a single program to perform following tasks using switch. if..else. loop and double dimension
integer array of size 3x3:

a) Addition of two matrix.

b) Subtraction of two matrix.

¢) Multiplication of two matrix.

Create a single program to perform following tasks using switch. if..else. loop and double dimension
character array of size Sx40:

a) Sorting of string.

b) Finding the largest string.

¢) Finding the smallest string.

FUNCTIONS

—
N

16.

. Write program using the function power (a. b) to calculate the value of a raised to b.

. Write a program to perform following tasks using switch...case. loops and function.

a) Find factorial of a number

b) Print Fibonacci series up to n terms and its sum.

Write a program to perform following tasks using switch...case. loops and recursive function.
a) Find factorial of a number

b) Print Fibonacci series up to n terms and its sum.

Write a function to accept 10 characters and display whether each input character is digit. uppercase
letter or lower case letter.

STRUCTURE

7

18.

Create a structure Student having data members to store roll number. name of student. name of three
subjects. max marks. min marks. obtained marks. Declare a structure variable of student. Provide
facilities to input data in data members and display result of student.

Create a structure Date with data member’s dd. mm. vy (to store date). Create another structure
Employee with data members to hold name of employee. emplovee id and date of joining (date of
Joining will be hold by variable of structure Date which appears as data member in Employee
Structure). Store data of an employee and print the same.

© l\\!’ CL‘\%/ \




19. Create a structure Student having data members to store roll number. name of student. name of three
. Declare array of structure 10 hold data of 3 students.

subjects. max marks. min marks. obtained marks
. Provide facility to display result of specific student

Provide facilities 1o display result of all students
whose roll number is given.

POINTER

20. Write a program of swapping two numbers and demonstrates call by value and call by reference.

21. Write a program in ¢ using pointer and function to receive a string and a character as argument and

return the no. of occurrences of this character in the string.

t number among three numbers using pointer and function.

22 Write program to find bigges




