SYLLABUS STRUCTURE & MARKS DISTRIBUTION FOR
THE NEW B.Sc. PROGRAMME IN CHEMISTRY (NEHU)
(ONLY CHEMISTRY PAPERS MENTIONED)

First Semester

Chem EH 101: Inorganic, Organic & Physical Theory
Chem E 102: Practical (Organic - Elective)
Chem H 103: Practical (Organic -- Honours)

Second Semester

Chem EH 201: Inorganic. Organic & Physical T'heory
Chem EH 202: Practical (Physical)

Third Semester

Chem EH 301: Inorganic. Organic & Physical Theory
Chem EH 302: Practical (Inorganic-I)

Fourth Semester

Chem EH 401: Inorganic, Organic & Physical Theory
Chem EH 402: Practical (Inorganic-II)

Fifth Semester

Chem H 501: Inorganic Theory
Chem H 502: Organic Theory
Chem H 503: Physical Theory
Chem H 504: Practical (Organic)
Chem H 505: Practical (Physical)

Sixth Semester

Chem H 601: Inorganic Theory
Chem H 602: Organic Theory
Chem H 603: Physical Theory
Chem H 604: Practical (Inorganic)
Chem H 605: Seminar

Total: 100 Marks

— 75 marks
— 25 marks
— 25 marks

Total: 100 Marks

— 75 marks
— 25 marks

Total: 100 Marks

— 75 marks
— 25 marks

Total: 100 Marks

-~ 75 marks
— 25 marks

Total: 200 Marks

— 50 marks
— 50 marks
— 50 marks
- 25 marks
- 25 marks

Total: 200 Marks

— 50 marks
— 50 marks
- 50 marks
— 35 marks
— 15 marks

Note. EH stands for Elective & Honours together: H stands for Honours alone; E stands for
Elective alone. The above assignments of Course Numbers (e.g. Chem EH 101) is only tentative



First Semester R Total: 100 Mar.ksA

Chem EH 101: Inorganic, Organic & Physical Theory 75 marks
PART A (Inorganic) - ' : 25 Marks
UnitT o L I%maks

(a) Structure of Atom: Limitations of Bohr’s atomic model; idea of the de Broglie matter waves, ‘
Heisenberg’s uncertainty principle; Schrodinger’s wave equation and its importance; quantum

numbers; concept of wave function; physical concepts of ¥ and ¥%; radial and angular wave
functions; shapes of s, p and d-orbitals, Aufbau principle, Pauli’s Eiclusioh Principle, Hund’s
rule, eIeétrOnic ;:on_ﬁgurati'ons of atoms, screening effect and eﬁ‘éctive 'm“lclwr jcharge; extra -

sté.bility of half-filled and completely filled orbitals.

(b) Nucleus ‘a’_nd‘ Radioactivity-I. Nuclear particles; nuclear binding enérgy, mass defect and -
packihg fraction; natural and artificial radioactivity, radioactive disintegratioxi 'scri%; first order -
rate equation of radioactive disintegration; half life and average 4Iife peﬁod_, group displacemenf
law , unit of radioactivity; néutron-pi’otbn ratio and its implications, importance of radioactive

~ isotopes, elementary concepts of fusion and fission.
(c) Chemical Periodicity: Long form of periodic table, modern periodic law, types of elements
on the basis of electronic configuration; periodic variation in properties — atomic and ionic radii,

ionization enthalpy, electro gain enthalpy, and electro negativity; diagonal reiationsbip.

UnitII _ , . 12% marks

(a) Covalent. Bonding‘ Basic idea of valence bond theory and its limitations; C)ncept of :
hybridization of orbitals; valence shell electron pair repulsion (VSEPR) theory and shapes of
mok:cules and IOIIS BﬁFz, BF3, H3O N’H;;, Hzo st 03, COz, BO3 s PCI;, PCls, SF4, SF5, ‘

polarity of covalent bonds and dipole moment. LCAO-MO theory and its apphcatxon o

homonuclear dlatomlc molecul&s (Hz, Nz, 0,052,057, 05, Ne).

(b) Ionic Bomiing: Tonic structures; radius ratio ¢ffect; limitatiop of radius ratio rule; cqncépf of

lattice energy and Bom-Haber cycle; polarizingr power; polarizaEiIity of ions and Fajan’s rule.



(c) Bonding in Metals, Selmconductors and Hydrogen Bond: Quahtatlve 1dea of free elcctron
theory and band theory in sohds elementary ideas on semxconductors (nand p types), hydrogen :
bonding — concept and types of H-bonding — application to morgamc molecules

PART B (Organic) L | - o 25 Marks

Unit IIT ' ' . o E 12% marks

(a) Struaure,' Bond:‘ng & Properties: Hybridisation of orbitals, implications of hybridisation on
the concept of bond length bond energy, ‘bond angles, shape of the molecules with followmg

examples: (i) CH,, H30+ “CH;, RNH; ; (ii) C;Hy, "CH;, BF3, AlClL, carbonyl oompounds and

(iii) C;Hj, R-CN, allene, ketene

Nature of covalent bond and its orbital representation in molecules listed above '
Bronsted-Lowry and Lewis concepts of acids and bases, electronegatlvxty,-polanty of bonds and
dipole moment, mductlve effect and its role in substituted aliphatic caﬂ)oxyhc acids, eﬁ'ect of H-
bonding on boiling pomt and solubility of organic compounds.

Conjugatlon,‘ resonance, hyper-conjugation (propene and toluene), homoljrtic and heterolytic -
bond cleavage. Types of reagents — electrophiles and nucleophiles. ReactiVe intehnediates_: =

carbocatons, carbonions, free radicals, carbenes - stability and exampies-

(b) Organic Stereochemistry-I: Concept of isomerism, tvpes of isomerism - cOnﬁguratona! and -

conformational isomerism. Fischer Newman and sawhorse projections with suitable examples, ‘

geometncal isomerism, conﬁguratlon of geometnca¥ isomers, E and Z nomenclature, geometnc
isomers of ommes optical isomerism — - optical activity, chiral carbon atom, enantiomers,

diastereomers, meso compounds racemic mixture, resolution of racemic mixtures.

Unitlv. _ 2% marks
(a) Alkanes and Cycloalkanes: Nomenclature, methods of formation (with special reference to
mechanism of Kolbe, Corey-House and Wurtz reactions), chemical reactivity (oxidation,
cracking, ar'omatization). Reaction profile, activation energy, transition state and intermediate
mechanism of chlorination, relative reactivity of halogens towards different types of alkanes,
nitration, sulphooation. , ' * _ | , | : |
General ‘method of preparation of cycloalkanes (upto cyclohexane) and their rection with
halogens and HX. Baeyer’s strain theory- its limitations and modiﬁcétions. _



(b) Alkenes and Alkynes: Nomencljature of alkenes, methods of formétion, chemical,reactivity, _

mechanisxﬁs of .hydrogeﬁation, bromination, hydration, halohydration, hydrdbbration and
Markownikoff’s i'ule mechanism of radical addition, peroxidé,eﬂ‘ect, oxi_datioﬁ réacﬁons,'
epoxidation, ozonolysis, hydroxylation. Polymerization. o . ,
Nomenclature, structure and bonding in alkynes, methods of formatlon chemlcal reactmty,
electrophxhc addmon reactlons (halogenation,hydration, HX, HOX) ozonolys15 alkymdes (Na,
Cuand Ag) and polymenzatmn, compa:e acidity of ethane, ethene and ethyne

(¢ Aromatzc Hydrocarbons_ and Ar_omaacuy: Structure of benzene, molecular orbitél picture of
benzen‘e; stability of benzene ring, r&sonance energy, aromaticity, Huckel’s (4n+2) rule and its o
application to simple molecules and ionms, electrophilic, substitution reactions in aromatic
hydroca_rbons' and general pattern of the mechanism, effect of substituent groups (activating _and
deactivating groups, directive influence) — mechanism of nitration, sﬁlphonation, halogenation :
nuclear and side chain, formylatmn (Gattermanz} and Gattennann-Kotch) Friedel-Craft’s
Valkylatlon and acylation. | | |

PART C (Physical) | - . © 25Marks
UmitV. - - . 12.5 Marks
(a) Gaseous State-I: Kinetic theory of gases - postulates of kinetic thébry, collisions and gas
pressure, avexagé kineﬁc ‘energy, root mean square speed and absolute temperature of vgas ‘
Boltzmann constant, gas laws and kinetic theory. Real gases - deviation from 1deahty,
_compresmbxhty factot, van der Waals' equabon of state, virial equation of state. :

(B) Ltqmd State-I: Quahtatwe descnpnon,of the structure of liquids, Physical properties of
liquids - vapour pressure, surface tension, viscosity, refractive index (definitions and descript- o

tions), Liquid crystals- elementary discussion on structure and types of liquid crystals.
Unit VI ' o 12.5 marks

(a) Crystalline State—l: Law of constancy of interfacial angles, crystal planes, law of rational
“indices, Miller mmc&s, spacé lattice a.nd unit cell, packing in crystals, crystal defects.

®) Colloids: Classnﬁcatlon of collonds preparation of collmds pepnsatlon Brcdxg S method _
and coudensatwh methods punﬁcatlon of colloids, properties of colloids — Tyndall effect,

Brownian moverpcnt_, electrophoresis and electro-osmosis, protective colloids and gold number. .



Chem H 102: Practical (Organic — Honours Only) ~ 25Marks
Laboratory Course (Organic Chemistry) | |
Total Time Practical Exams.' 6 hours 7

1. Qualitative Analysis ~ ' 7 ) marks' :

Systematxc quahtatlve analysis of orgamc compounds containing twe funcnonal groups

(a) Detection of elements (N, Cl, Br, I and S)

(b) Determination of any two of the following functional groups present in a single
organic compound (with systematic reporting) ‘
-COOH, -OH (phenolic), -CHO, -CO-, -NH;, -NO,, -CONH,, -SO;H

(c) Determination of the melting point/boiling point of the compound

(d) Identification of the compound with help of a reference book

(e) Preparation of the derivative and determination of its melting point

2 f’iva Voce N B 3 marks
3 Ldbbratory Record (Internal Assessment) 2 marks
Chem E 1'03: Practical (Organic — Elective Only) ~ 25Marks

vLaboratory Course (Orgamc Chemlstry)

» Total Time Practzcal Exams 6 hours '

L Qualltatlve Analysis , - v 15 marks

' Systematlc quahtatlve analysxs of orgamc - compounds containing one functional group:

(a) Detectxon of eiements (N, Cl Br,D)

(b) Determination of one of the following functional groups (with systematlc reportmg)
-COOH, -NH,, -NO,, -OH (phenolic), -CHO and —CO-

(c) Preparation of the derivative
~ 2. Viva Voce S 4 | , : 5 marks

3.'Labaratorj) Re&érd (Internal Assessment) = ' ’ o 5 marks

Note: Courses Cliem H 102 and Chem E 103 are different courses with separate papers.




Second Semester B T otal: I 00 Marks

Chem EH 201: Inorganic, Organic & Physical Theory 75 marks
Part A (Inorganic) = ' 25 marks
Unitl ' - 12 % marks

{a) Principles of Qualitat’ive and Quantitative Analysis: Solubility product and its applicaﬁons '

i~ the Group separations of cations, Volumetric anz!vs:s — standard solutions, primary standards,

=xpressing concentrations of standard solutiens, redox titrations (potassium permanganate,

potassium dichror_nate, sodium thiosulphate and :odin2}, icdometric and iodimetric titrations,

acid-base indicators and its theory.

(b) Acid-Base Céncept: Arrehenius and Bronsted-Lzarv concept, the solvent—system (Franklin) -

concept and its IimitationS' Lewis concept; effec: ¢ szlven: on relative strengths of -acids and _
bases — levelmg eﬁ'ect, Relative strengths of acids a=2 -z32s (pK, and pH concept)

Unit IT S 12’/z marks
(a) Redox Reactions: Electronic concepts of cx:fzucz aad reduction, oXidation numbct
common oxidémts and reductants, balancing cf rzizn rezctions by ion electron method -
calculation of equivalent “weights of oxidants ez refuciants, standard electrode potentlal

electrochemical series and its apphcatlon

(b) Some Concepts of Metallurgr Minerals and cres. prizciples and methods of extraction —

concentration, ox1dat10n, reduction, electrolytic etz 222 refining, occurrence and prmc1ples

of extraction of aluminium, copper and iron.

() Industrial Chemistry
(i) Fertilizers — Nitrogen fertilizer, manufacturs o7 2==:z:2, and urea. Phosphatlc ferhhzers
~ calcium superphosphate, and NPK fertilizess.
(u) Cement — constituents, manufacture and ss1tiz; orozzss, role of gypsum

(iii) Paints and Pigments: constituents of paints; clzssiZzzzon of pxgments on the basis of their

colour with examples.



sirt B (Organic) . 25 Marks

Tait I ' o ' 12, marks

2+ Nucleophilic Substitution Reactions: Nucie:-=e, abident nucleophile, SN, SN, SN,

-+ ::ars affecting substitution reactions (structure ¢ sutsirate, nature of nucleophile, solvent, role
-7 .=aving group), mechamsm and sterecchexis o7 subsitution reactions difference between

sucl eophxle and bases. '

*; Elimination reactions: E', F?, ElcB msz:-z- :—s. crientation in elimination reactions

Szvtzeff’s and Hofﬁnann’s rules).

o3 Alkgyl HaltdeS' Preparatlon and reactions {ZyZrzgszilysis, agueous and alboholic KOH, NHj,
zzrbon nucleophiles, sulphur nucleophiles, KC. 2277 30902, AgNO,, RCOOAg;_RONa, Mg, -
_i, Na). ' o ' ' -

'3} Aromatic Halogen .Cc_)mpbunds: Intreducnos oreozmzzzc and chemical reacthty, nucléar ‘

z=d side chain halogenation, electrophilic 2=< =_.:'=:-="":: substitution in aromatic' halogen
compounds. Role of ring substituents in nuciscpz: iz suzsizidicns.
Cnitlv. S - - 12% marks .

fa) AIéohols: Cléssiﬁcation and nomenclzsrs. menol of Treparation includiné hydfation
i‘i}'drobofation-oxidaﬁon and oxymercuratioz-refuction. zousmal prepration of ethyl alcohol
{from molasses and starch), reaction of aicohoiz, caizinon Setween pnmary, secondary and
sertiary alcohols (VICtOI‘ Meyer’s test, Lucas et tosparzior zzd chexmcal reactions of glycol
(HNOs, HCI, PXs, terephthalic acid, Oxidazics | zoz 2 vxz:. NOy, HI, oxalic acid, KHSO) :

(b) Phenols: Nomenclatum structure and Somizg Frrmerzicn, industrial preparation from

Cumene, physwal propertles and acidic chzraorer s oz czactions, nitration, halogenation,

sulphonation, Kolbe’s reachon, Reimer-Tiemzo- meaczz. tozocl-formaldehyde resin.

(c) Aldehydes and KetoneS' Nomenclaterz =-2 z—oomrs o7 &= tarbonyl group,fmeth'od of

preparation of aldehydes and ketones (bci zormeni.imd zmimafic), chemical reactiﬁty of .

carbonyl group, mechamsm of nucleophilic zizimoms smr 2o, ::-ehmmatlon reactions w1th

HCN, ‘JaHSO;, NH;OH, NH;—NH;, CeHE:Nz0wH. »EoTIWENE:) and Cannizzaro reaction;

acidity of a—hydrogen in carbonyl compouzis zs firmancz o7 enalates, aldol condensation,



_= reaction and reactions with' Grignard reagents, benzoin condensation, reductlon and .

- -_zzZon reactions (Clemmensen and Wolff-Kishner reductions).

#3r1 C (Physical) A 25 Marks
LoV - 12.5 marks

: Thermodynamics-I: Definition of thermodynamic terms- system and surrounding, types of -
:.::zms, intensive and extensive variables, types of processes- ithhermal, adiabatic, isobaric,
-, ssible, irreversible and cyclic processes; Thermodvnamic functions- state 'variablesvand exact
= zrentials, concept of heat and work, path functicns and inexact differentials, zeroth law of
! odynaxmcs& work done during reversible volums czange of ideal gas. -

=32 law of thermodynamics: Statement, internal ezzrgy, enthalpy, heat capacity at constant
--zssure (Cp) and volume (C,), relation between C; and C.. Limitations of ﬁrst law spontaneous

-rzcesses, statements of second law. Joule-Thomscxz cozfficient and i mversmn temperature.

Uacromolecules' Characteristics of macromoi..“ ss; degree of polymenzatxon concepts of

- .mper and welght average molecular mass determinaz:2z of molecular mass by osmometry and
Alometry. '
Uzt VI _ : 12.5 marks

oy hermochemlstr:y Exothenmc and endothermic rzziuons, Hess’s law of constant heat

:.mmation, enthalpy of formation, standard state, ezinzlpy of combustion, enthalpy of

-z _ralization, enthalpy of solution, enthalpy of ciluzcz, Xirchoff's equations- influence of

‘:moerature on AH and AU of a reaction

. Adsorption and Smface Phenomena. Physisorpen and chemisorption, adsorption iso-
.srms, denvatlon and application of Langmuir edscrpucz isotherm, Freundlich adsorptxon,

JGooerm.




Zzzm EH 202: Practtcal (Physmal) : 25 Marks
L zhoratory Course (Physxcal)

~-: “2llowing experiments are to be carried out in the class. In the exammation, each student

.- _d be asked to do any one experiment from this list given below.
Listof Experiments

-} Determination of the heat of neutralization of a strong acid by a strong base.

2} Determination of molecular weight by Rast’s method

3) Study of the heat of dilution of H2504 and then to determine the. strength of an umknown
acid. ' ,
4 Determinatioh of the veloci_ty‘ constant of the decomposition of hydrogen peroxide in
presence of ferric chloride as catalyst by titrating against KMnOs. o
:5) Determination of the solubility of BaCl,/NaCl at two different temperatures and to

determine the heat of solution.

{6) Determination of the velocity constant of the hvdroiysis of methyl acetate catalysed by an
acid.

Assignment of Marks

Viva Voce - :05 Marksb
13b0ratofy Record * .: 05 Marks
Expcriment v 15 Marks




Third Semester : Total: 100 Mar_'ks'

—zem EH 301 Inorganic, Organic & Piysical Theory A " 75 marks
TartA (Inorgamc) ' ‘ - 25 marks
- -itT: s-and p-Block Elements and Their Compozz i 8marks

Zzzup discussion of the elements wits -zzrect - zosoiz o the periodic table, electronic

::zfguration, atomic and jonic rzd:, .cooinon szizainy, electron  gain  enthalpy,

: =:ronegativity, oxidation states, variazics o7 z:.f: oo risc properties of their oxides and

. e‘:;-acid's, inert pair effect and catenaticz.

[

Zrzparation, important reactions, structz zi v o0 Zilowing compounds: sodium
—-:zsulphate. potassium jodide, boric acil. z.-woo~ c=.:=Z=, lithium alummmm hydride, -

-.drazine, and lead tetraacetate.

UnitI: d- and f-Block Elements 8 marks

= zctronic ’conﬁgmation of d-block elexs==. Trzr: - - —:zs-defipation andcharacterstic

‘zatures of transition metals, relative stabiiizy =7 2.2z 2 s2:c. variation of properties in first,
second and third row transition metals. o

=lectronic configurations of lanthanides ani zoi-.ix: (ozrimsizn of theirvoxida‘tibns states, -

svathetic elements, vanatlon in their atomic azd sozes 720 - 2mtmamide contractmn dlfﬁculty in
“he separation of lanthamdes - and ion exchazgs mEtnol 7 srTarziion.

OB

Sreparation, 1mportant reactlons, structures zzi v2i tetracarbonyl, potassium

“errocyanide, potassmm ferricyanide, peiessio Zoowoomar colzssium permanganate, and
Jranium hexaﬂuonde. :
Unit ITI: Coordination Compounds 9 marks

Werner’s Coordination theory, coordination zomrer el ani mzir classification, chelation;

applications of chelate formation; nomezcizzzz .7 _oo-Z.:l .o iimpounds, effective atomic
number rule, isomerism in coordination cormpounos. oo iz 2oz optical isomerism in 4- and
6-coordinate complexes; Sidgwick’s effectivz 21200 ~omo2r - ¢ sizrzcchemistry of complexes

with coordmauon numbers 4 and 6, bonding = it i [Izmroexes: valence bond theory |

and elementary idea of crystal field theory for ciizneoss s ziz27-: complexes.

SO DLLnmiITn BTl ZITILEITELCO



[V

:;::B (Orgamicy o S 25 Marks
HESS A S T |  12Y% marks
: Caréoxylic_Acids and their Derivatives: Nomenclure, structure and bonding, effect of
-_-sdtuents on the acidity of carboxylic groups, methods of preparation, chemical reactivity,
-2zztons of oxalic acid, succinic acid and citric acid. Preparation and propemes of acid
-~ zrides, amides, esters andanhydndes

-: Organometallic Compounds-I: Grignard reagents: Synthesis of .alkanes, alcohols, acids,
z Zzhydes, ketones, ammes with mechanism. Organolithium compounds: preparatlon and
-zz:tions with H2O, COz & epoxide.

o Active Methylene Compounds: Active methylene group, examples of active methylene
scmpounds, tautomerism, difference between tautomerism and resonance - _(keto-enol

;z.‘tomerism). Synthetic use of ethyl acetoacetate and diethyl malonate.

TnitVv - , o " 12% marks
=) Nitro Compounds (Aliphatic and Aromatic): Preparation, properties (aliphatic)- o~hydrogen
=:idity, halogenation, reaction with NaOH, HNO,, Ey&ei}:sis, carbonyl compounds. Reduction
-7 aromatic nitro compounds (aliphatic and aromatic) ‘

21 Amines (Aliphatic and Arorﬁaﬁc): Nomenclature znd structure of amines, preparation of
zmines, basicity and effect of substituents on basicity, chemical reactivity- acylation, action of
—.ous acid, action of CS,, carbyl amine reaction, ccndznsation with carbonyl groups and ring
suzstitution. Distinction between primary, secondary and tertiary amines and their separation.

‘z) Diazo Compounds: Preparation and stability of diazo ccmpounds (aliphatic and aromatic).

=.eactions of benzene diazonium chloride. Preparation and reactions of diazomethane. -
Part C (Physical) | - 25Marks
Unit VI 12Y: marrs

ta) Thermodynamics-IT: ‘Camnot cycle and its efficiency, Carnot’s theorem, Entropy (S) as ¢
s:ate function, entropy changes of ideal gases in different processes. Gibbs function (G)Aand

Helmholtz function (A), criteria for,thermodynamic eguilibrium and spo'ntanéity, variation AG



.z> A with pressure, volume and temmperzzirs. Z.22:-Hz —hslz equation, Clausms-Clapeyron

2 .:zon, Trouton’s rule.

{riemical Equilibrium: Law of mass aznzz. sz censtant (K) from thermo-dynamlc

- :_Zerations, temperature and pressure ¢zpsmisnos oI siuiibrium constants (K, and K;) —
:=": Hoff equation, relation of K, and X. =z -z := somogeneous and heterogeneous

:zms, Le Chatelier’s principle.

ceev:k  12%marks

o Chemical Kinetics-I: Rate of reaction and maiz cozsian milzcularity and order of a reactlon

- order reactlon differential and integrated 7zm=: -7 -2z =Zustions of first and second order

graiss ITTImE DT TR SR

~::ons, pseudo-unimolecular reactions, sz -:zoz oI order of reactions, effect of

zoozerature on reaction rates and energy of acdvzauon, =77=0 o7 catalyst

BUEVALITT, ITIzel IIeaEr

-. Dilute Solimom“ Colhgatxve properties, Racv.1': .27 xn2 ZHenry's law, relatlve lowering of
srour pressure, elevation in boiling pomt, ¢zrrzszoo m Ieezing point, osmosis, osmotic

--zssure and. its determination, relation be;m-_ Zi.zzivz croperties and molecular mass,

Z::zrmination of molecular mass, van’t Hoff facicr, zomoma: mmolar mass, Reverse osmosis and

SRl SLLESLLLAL SV

.z applications.




“w+~ EH 302: Practical (Tnorganic-1)

| 25 marks
3 rzzory Course (Inoi'ganie)
.. 7 zctical Examination Time: 6 hours
Facr L Qualitatiw;'e.Anal_ysis | gb marks

e e Y
1 L

Mixtures containing five radicals/ions to be analyzed — one of the radicals /ions must

ring (borate, chromate or phosphate). Following ions/radicals to be included:

L. 77U Hg H, Cu?t, cd, B, As*, Sb¥, sn’, Sn*, Fe?*, Fe¥', AP, BaY, Cr, Zn™,
- CoFNP, Ca¥, s, Mg, K, NHYL '
=7.T,S04*, NOy, BOs*, POS>, CrO.”"

Bog e L1

N

5 marks
“ziszenal Work @ 2 marks

- “aVoce : 3 marks




= ,,,.,,, Semester . ~ Total: 100 Marks

~em EH 401: Inorgamc, Orgamc & Physzcal Theory - o 7 75 marks
»3RTA. (Inorgamc) - ; : ‘ } ‘ s . | g . 25 Marks
313 U | N | S 15 marks

z Organometallic Chemistry-1: Deﬁmtxon and classification; synth@sis, vpr‘operties,' nature of
_zds, sttuctt;re and appli_cation of one organometallic compound each of lithitlm, m_agnesium,‘
il iron ' o o » ' o
¥ Inorgamc Polymers: General propemes of Inorganic polymers and dlstmctlon from the
--zanic polymers; synthe515 stmctural aspects and uses of -silicones, phosphommhc halides,
- -aosphazenes, and tetrasulphurtetranitride.

Interhalogens, Polyhahdes and Pseudohalides — types of interhalogens and thexr reactivity,
-2 :yhalides of iodine, definition of pseudohalides — study of CN~, SCN‘ structure of CIFs, BrF;,
Z:Fsand IF4. '

it I | o ' ' o 'IOmarlcs
3 Earth’s Atmosphere' Acid rain, smog, ozone layer (formatlon decomposmon, ozone hole)

3) Waste-water treatment: General criteria and guidelines; primary treatment, secondary
zzatment (actxvated sludge process and use of coagulants), and tertiary treatments processes

Zisinfection, sand bed ﬁltratlon, electrodialysis, reverse osmosis).

-z) Solid waste di;vposql:‘ Composting; anaer_obic digestion of biological Wastes; incineration and

_:ndfills; e-polhition.

9) Radioactive waste: Types, sources and methods of disposal.
Part B (Organic) : 25 Marks
UnitII - . ' | o 12% marks

‘a) Cafbohydrates—l: Classification and nomenclature, interrelationship among monosachha-
-ides. Reaction of glucose and fructose with Bry, HCN, Tollen’s reagent, Fehling’s solution,

aydroxylamine, phenylhydrazme HNO; and osazone formation. EIuc1dat10n of pyranose and




 furanose structures. Deterﬁaination of .ring size. Haworth projection formula,'bonﬁguratidn of
glucose and fructose Eplmenzatlon, inter-conversion of - aldoses and ketoses. Ascendmg and

desoendmg series. | o

) Amino Acids: Classification, synthésis" of o-haloacids and Gabriel syntheses of glycirie
alanine, phenyl alanine; ghrtaxmc and aspartic acids. Physical propertles 1soelectr1c pomts and .
zwitterionic structure. Elementary ideas of proteins and peptides.

(c) Urea: Preparation of urea, reactions of urea w1th HNO;, H;0, HNOZ, NaOBr CH;COC],
C,HsOH, NHzNHz and dxethyl malonate, formation of biuret.

(d) Drugs Classification of drugs as antipyretic, analge51c antibacterial, antiviral, antibiotic,
sulpha drugs and tranquilizer with one example each. Synthesis and use of _asplnn, paracetamol,
sulphaguanidine, barbituric acid.

UnitIV- o ' 7 | ‘v : : 12’/zmarks-
(a) Heterocyclic Compounds-I: Introduction; molecular orbital picture, aromatic charact—enstlcs |
and resonance, preparation and electrophxhc substitution reactions of pyrrole, faran and

thiophene. Structure synthesis and reactions of pyridine, comparative basxclty of pyrrole/ B
pyridine, pyrrole/ pyrrohdme and pyndme/ piperidine. .

)] Fats, Oils, Soaps and Detergents: Ammal and vegetable mls drying and non«drymg oils,
hydrogenation, iodine value, RM value and saponification value, soaps and detergents,

mechanism of cleahsing action of soap and detergeﬁts.

{c) Dyes: Relationshipv betwee[i colour and constitution, chromophore and auxochronie; .
classification of dyes (based on structure and application), syntheses of methyl orange, Bismarck
brown, Malachite green and phenolphthalein.

Part C (Physical) - S - 25Marks
Unity . . |  12% marks
(a) Ionic Equilil)rium: Ostwald’s dilution law and its-uses, dissociation equilibf_ia of weak
electrolytes, dissociaﬁon constant of weak acids (K,), ionic product of water (K+), hydrogen ion

concentration and pH scale, buffer solutions and buffer activity, hydrolysis constant (Kp),
relation between K;, K« and K, derivation of hydrolysis constant for salts of (i) strong acid and

-



weak base, (ii) weak acid and strong base and (m) weak acid and weak base, solublhty product

common ion effect

(b) Electrochemistry-I: Electrical transport —conduction in metals and in electrolyte solutions,
specific conductance, equivalent and r_nolar conductances and their determination, variation of
equivalent and specific- conductance with concentration of strong and weak 'electrolytes
ngratlon of ions and Kohlrausch law, t:ransport numbers and their detemnnanon usmg Hlttorfsv
and moving boundary methods Arrhenius theory of electrolyte dlssomatlon

Umtvi | o I2Ymarks
(a) Electrochemistry-ll: Electrochemical cells. Half cells: tyi)es and e){amples; types of
‘reversible electrodes; Electrode reactions; Nemst equation and standard electrode potentials; -

different types of electrodes, reference electredes; sign conventions* electrochemical series,

®) Phase Eqadtbna Phase rule and meamng of the terms phase, components and degrees of
freedom equilibrium between phases, phase dxagram for one component systems (water and
sulphur systems), Typical phase diagrams of two component systems involving eutectic (KI-
H,0), congruent (phenol-aniline) and incongruent (NaCl-H,0) melting points.

Liquid-liquid mixtures, fractional distillation of binary miscible liquids, azeotropes (ethanol-
water system), partial miscibility of liquids, lower and upper critical solution temperatures
(triethylamine-water, phenol-water and nicotine-water systems), steam distillation, Nernst

distribution law — derivation and its application.




“hem EH 402: Practical (Inorganic-I) ~~ 2Smarks

;::bnratory Course (Inorganic) - |

~-:al Practical Examination Time: 6 hours -

sart1: Quantitative Analysis o ' 20 marks
“slumetric Estimation: Redox titration involving potassium permanganate, and - potassium
- hromate for the éstimatiori of Fe¥*, Fe** ‘a.nd Ca** and iodometric estimation of Cu®".

PartII: , L , k v 5 marks
zi Sessional Work: 2 Marks

=) Viva Voce: 3 Marks




Fifth Semester ’ ~ Total: 200 Marks
Chem H 501: Inorganic Theory . 50 marks
UnitI - o Omarks
(a)v Mblecular Symmetry: Symmetry elements andbsymmetry opefations: symmetry planes and
- reflections, inversion center, proper axis and proper rotations, improper axis and improper
rotations; molecular point groups; systematic classification of molecules into point groups with
oxamples {(i) linear molecules, (Ceov, Deht), (ii) molecules with no C, or S,,( Cs and C; only) , (iii)

molecules with cubic pointb group, (T4 and Op) , (iv) H,O, NH;, XeOFQ, XeF4, PFs5, B,Hg, '
Cyclohexane (chair and boat forms)}.

(b) Error Analysis: Significant figures; errors, types of error; accuracy andvprecision; normal
distribution of indétcrminate errors; propagation of errors — mean and standard deviations;
rejection of data — the F-test, t-test and Q-test.

Unitll . S IOmarks
(1) Complexometric titration (using EDTA) metal ion mdxcators maskmg and demaskmg,
Teagents; principles of argentometric titrations, estimation of chloride using adsorption

indicators; principles of gravimetric estimation of ch'loride theory -of precipitation, co-
prec1p1tatlon, post-prec1p1tat10n and digestion of the precipitate.

)] Orgamc Reagents in Inorgamc Analys:.s" Basm qualmes of the reagents and condltlons
advantages of organic precipitants and their limitations; study of Oxine, o-nitroso B-naphthol,

cupferron, cupron, and dimethylglyoxime .
Unit III | | 10 marks

Nucleus and Radwactzvtty-ll Types of radioactive decay; radloactlve equlhbnum spontaneous
fission, nuclear reactions, Q value, pnm:lpks of separation of lsotopes gaseous diffusion,
electrolysis and electromagnetlc separatlon methods, a_pph_catlon of radlmsotopos as tracers;

detection and measurement of radioactivity.

Stability of nucleus and nuclear forces, maglc number concept nuclear bmdmg energy; Basic

principles and typ&s of nuclear reactors; India’s Nuclear Energy Programme.



'UmtIV S ._V::"VV‘IOmarkv‘
Ctystal Field Theoty (CFT): (1) d—orb1ta1 sphttmg by electrostatic field (octahedral, tetrahedral
Aand square planar geometry), and (ii) magnetic properties (high spin and low spin complexes)
factors affecting crystal field splitting energy (10Dq value) and spectrochemical series;
Structural and thermodynamic effects of d-orbital sp.litting, variation of jonic radii, Jahn-Teller
effect, hydratioh and lattice energies of first row transition metal ions; octahedral vs. tetrahedral
coordination; adjusted CFT and molecular orbital theory for octahedral complexes. |

"UhitV o o S : , . 10marks .
bMagnetochemzsa:y Explanations of dlamagnetlsm paramagnetlsm ferrornagnetlsm and anti-
ferromagnetlsm, origin of paramagnenc moment: electron spin moment and oxbltal angular‘
moment, magnetic susceptibility, Curie law, Cune-We1ss law, Bohr magneton, magnetlc
. susceptibility measurement by Gouy and Faraday methods; explana_tion of 'magnétic behaviour of
Ki[Fe(CN)], Ks[Fe(CN)s], [Co(NHs)e]Cle, Ka[Ni(CN)4], K5[CoFe], Ks[MnFq], Ni(CO)s




Chem H 502: Organic Theory ' ‘ 50 Marks
Unit I | , o 12% marks

(@) Organic Acids and Bases: Bronsted-Lowry and Lewis concepts of acids and bases, electro-
negativity, ;lolarity of bonds and dipole moment, inductive effect and its role in substituted
' aliphati_e carbexylic acids. Relative strengtlns of acids and bases [alcohols, phenols, -carboxylic
acid, diCarboxylie acids, amines, heterocyclic compounds, carbon acids and bases];I pKa concept;
effect of resorlance, induction, hybridisation, H-bondingland sferic effect on acidity and basicity
" of molecules. o | S

b Polynuclear rArom‘a.tic Hydrocarbons: Introduction; molecﬁlar : orbital - ‘structure of
. naphthalene resonance; Preparatlons reactlons mechamsm and orientation of electrophilic.
substitution. Preparatxons and reactions. of o- and B—naphthols (azo-couplmg, reactions with

- HNO; and FeCls. Preparation and reactions of anthracene.

UnitII C ' 12Y: marks
(a) Organic Stereochemistry-II: Nomenclature of enantiomers (R and S); relative and absolute
configuration; inversion,'retention, conformation and conformational isomerism in ethane and n-
butane; conformation of cyclic compounds — cyclohexane, mono-substituted and disubstituted

cjrclohexanes with reference to their relative stability; stereochemical aspects of addition of

bromme to alkenes

(b) Introducaon to Dienes: Conjugated, isolated and cumulated dlenes (allenes) prepamuona '

and reactions of conjugated dienes (1,3-butadiene and isoprene). Addmon reaction of 1,3—dienes
(1,2 and 1,4). '

(c) Polymers: Types of polymers and polymerization procesees Addiﬁon V('chain-growth)
polymenzahon. free radical vinyl polymenzatron ionic vmyl polymenzatlon [Ziegler—Natta
polymensatlon] Condensatron (step-growth) polymenzanon polyesters polyamldes urea-
formaldehyde resms, polyurethanes Natural and synthetic rubbers

Unit 11T | N | 12% marks

(a) Introduction to Organic' Syﬁthesis: Formation of carbon-carbon bond, eiectrophilic and

nucleophilic carbon species, acid-assisted reaction (Friedel Crafts alkylation and acylation,



Gatfennan-Koch formylation), base assisted condensations (Knoevenagel, 'Michaei, Wittig
reaction, Claisen reaction, Claisen-Schmidt reaction, Mannich reaction).
F_ormat‘ion and acid-assisted cleavage of acetals and ketals, mechanisms of formation and

hydro_lysis.of esters and amides (acyclic and cyclic).

) Redrrangem’ents.l Carbocation rearrangements - pinacole-pinacoléne, Wagner;Meerwéin
dlenone—phenol Beckmann, Wolff Hofmann, Curtlus, Lossen, Schmldt, benml-benthc acid,

: benmdme—sermdene Favorskn Fries and Clalsen rearrangements.

(¢) Inorganic Reagents in Orgamc Synthesis: NaBH,, L1A1H4 BzH(,, Na/hq NH;, alumlmum
~ isopropoxide, KMnO4, K;Cr,09, HIO4, Lead tetraacetate peracxds

UmtIV - e o | 12% marks
(a) Heterocycltc Compounds—ll Introduction to condensed ﬁve- and six-membered
hetero\cycles, preparation and reactions of mdole, qumolme and isoquinoline with special
reference to Fischer-Indole synthesis, Skraup and Bischler-Napieralski syntheses.

(b) Green Chemistryi Definition, goals, principles and tcchniques (Brief discussions);
Applications to common reactions. Solvent frec reactions, Ultrasound reactions, Microwave

ass1sted reacnons Reactions in aqueous and ionic media.

(c) Intercanverswns- Intcrconversmn involving followmg functlonal groups (mechamsm not
;eqmred). -OH. —CHO, -CO, -COOH, -COOR,-CONH,, -NH,, NHR, -NO,, -CN, SO3H, X(Cl,
Br, I). (Aliphatic to aliphatic and aromaﬁq to aromatic) ' '




Chem H 503: Physical Theory R ‘ _ 50 Marks

Unit I: Gaseous State-1I ) o - 12 marks

Maxwell’s dlstnbutlon law of molecular speeds, molecular speeds and energy dlstnbutlon as a
functlon of temperature, calculation of the most probable, average and root mean square speeds
"~ of molecules,' Maxwéll-Boltzxnénn distﬁbution, degrees of fre_e_dot_n of motion, prihciple of
equipartition of energy, collision diameter, collision cross-section, collision &équénéy and mean
. free path, viscdsity of gases, Boyle temperature, critical phenomena-critical constantsb p-v.
isotherm of caxbon dioxide, contmmty of state, law of correspondmg states and reduced equation

of state, vapour densxty and limiting dens1ty

Unit Il Liquid Statell - 8 marks
Determination of surface tensxon, viscosity and refractive mdex of hqulds Physmal propert:es
and chemical constitution- additive and constitutive properties, molar- volume parachor specxﬁc
and molar refraction. Polar and non-polar liquids, dielectric constant, dipole moment, structure of

- molecules, polanzatlon Clausxus-Mossottl equation.Dipole induced dlpole and vander Waals

mteractlons in molecules.

Unit III: Crystalline State-II | S marks
Symmetry elements in crystals—plane of symmetry, axis of symmetry, centre of symmetry, seven
- crystal systems, Law of symmetry, Bravais lattices, X-ray diffraction of crystals, Bragg s law,

crystal structure determmatlon-Laue s method and powder method, Frenkel - and Schottky
“defects. ’

UnitIV: Thermodynamics- I - | - | 10 marks
" Thermodynamic ~ scale of temperature, , Maxwell’s. relations, definition of chemical

potential., concept of chemical pdténﬁa], equilibrium between different phases, derivation of
phase rule from the concept of chemical potential, partial molal quantities, variation of chemical
potential with témperature and pressure, chemical potential of a component in an ideal mixture,
Gibbs-Duhem equation. ‘ } ,

Nernst heat theorem, third law of thermodynamics and its apphcatxon to the determination of

entropy, concept of residual entropy.



Unit V: Chemlcal Kinetics-TI o o 12 marks
Catalyzed reactlons homogeneous catalysm acid-base catalysis, enzyme catalysis - Michaelis-
Menten equatlon, Theory of Reaction rates — collision thcory, transition state theory. of
unimolecular and bimolecular reactions. ,

Complex reactlons — opposite, parallel, consecutive and chain reactions, rate determmmg step, 1

steady state appmx:mahon and derivation of rate laws of oomplex rcactlons




Chem H 504 (Practical — Organic)

‘Laboratory Course (Organic)
Total Time for Practical Exams: 6 hours

‘Iv. Separation of Mixtures - - y
() Separation of binary organic mixtures based on acid-base concept »
(b) Determination of melting pdiﬂté ' |
2. Organic Preparation
(a) Preparation of the following compounds
(i) Phthalimide (from phthalic anhydride)
(ii) m-Dinitrobenzene (from benzene)
(iii) Picric acid (from phenol) -
- (iv) p-Brombacéta_nilide (from acetanilide)
(v) Benzilic acid (from benzil)
(vi)i Methyl Orange (from sulphanilic acid) -

3. Viva Voce

4. Laborator}; Record (Interﬁal Assessment)

-

251M'arks_ I

8 marks

. 12 marks

3 marks

-2 marks



Chem H 505

(Practlcal Physxcal) o - 25Marks

Laboratory Course (Physxcal)

Total Practical Examination Time: 6 hours

The following expeﬁmen_ts' are to be carried out in the class. In the examination, each student .

should be asked to do any one experiment

 List of Experiments

1.
2.

Conductometric titrations of an acid by a base.

Acid-base titration using potentiometer.

3. Verification of Beer-Lambert’s law using copper sulfate or KzCI'zO—; solution

colorimetrically and determination of the concentration of the supplied solution
Determination of velocity constant for the decomposmon of hydrogen peroxide

usmg ferric chloride as catalyst; and to determine the actlvatlon energy.

. Determmatlon of the heat of solution of sohd calcmm chlonde and to determine

lattice w1th the help of Born-Haber cycle

6. Determination of the critical solution temperature of the phenol-water system.
7. Study on the kinetics of the reaction between potéssiﬁm pcrsulfate and

10.

1.

12.

potassium iodide at two temperatures with determination of activation energy
Study of the adsorption of oxalic acid on charcoal and verification of |
Freundlich’s adsorption 1so{herm

Determmatmn of surface tension of a liquid/solution by drop-weight mcthod
To obtain the vmcosﬁy—composmon (v/v) curve of ethanol-water/ glycerol-
water/ methanol-water system and to detcnnme the composmon (v/v) of a given |
unknown mixture.

Determination of partition coefficient of a solute between two immiscible
solvents (e.g. iodine in water/organic solvent; benzoic acid in water/benzene).
Determination of pKa value of different sets of buffer by pH-rnctnc titration
using glass electrode ;

(cont'd



Distribution of marks:
 VivaVoce i 05Marks
La‘bqratory Record: | 05 Marks
Experiment: 15 Marks




- Sixth Semester | " Total: 200 Marks
C‘hem H 601: Inorganic Theory 50 marks

Unit I: Organometallic Chemistry-I _ _ v 12 marks

Synthesis, properties, nature of bonds, structyre and applicatioﬁ of ojrganométallié compounds of
lithium (alkyl and‘ aryl), magnesium (RMgX and Mng), iron (ferrocene) and tin (RsSnX,
R,SnX; types); metal—ethylemc complexes and homogeneous hydrogenation;

T-acid ligands, mononuclear and dinuclear carbonyls and nitrosyls and the nature of bondmg in
them — their uses in metallurgy; Important applications of organometallic compounds in
heterogeneous catalysis — hydrogenation of alkenes using Wilkinson’s catalyst and synthesis of
acetic acid using rhodium carbony! iodide catalyst.

UnitII: Bioinorganic Chemistry , _ | | ‘ ‘ - 12 marks

Essential and trace elements in biological pr_oceséds, criteria of essential elements, pH of
biological fluid, metalloporphyrins, structure, and functions of haemoglobin, ’mjfoglobin and -
~ chlorophyll; role of Fe and Mg in haemoglobin and chlorophyll, role of Co in vitamin Biz, |
Carbonic anhydrase, its characteristics and functlons, Non-complexmg catxons m blochermcal

processes, Na'-K* pump; Toxic effects of metal ions with reference to mercury, lead beryllium

and alummum, deﬁc1ency of Fe, Ca, Mg and iodine; Platinum complexes as anti-cancer drugs.

Unit ITI: Spectroscoplc Methods in Inorganic Chemistry o 10 marks
Application of the following techmques for Inorgamc and Coordmatlon compounds:

(a) UV-Visible Spectroscopy. Free ion terms and their splitting in octahedral symmetry,

Selection rules, Orgel diagrams for octahedral and tetrahedral complex&s (d, &, d®and &
systems). |

.(b) IR Spectroscopy: Basic principles, spectral studies of coordination cor_npouhds containing
follbwing molecules or ions as ligands: H,0, CN, CO, 8042'-,_ and halides (F, Cl, Br, I)

Unitlv. | T Smarks

Reactivity of Coordination Compound.#: Thermodynamic stability; Stepwise formation constant,

Kinetic lability and inertness, Mechanisms of Ligand displacémeht reactions in octahedral and



square planar complexes, the trans effect, Determihation of composition of compléxes 'by'
spectrophotométricmethod, ' - o
UnitV _ . 8 marks
Nanomaterials. General. introdnction to nanomaterials and emergence of nanotechnology, Types
of nano materials, SynthesiS‘ of nanoparticles of gold, platinum and silver; prbperties of
nanoparticles; important applications of nanoparticles. | |




‘Chem H 602: Organic Theory o | 50 Marks

Unit I . 121/2 marks

(a) Carbohydrates-II: Disaccharides: Maltose and sucrose — their reactions and structure,
structure of cellulose and starch (detailed study not requn‘ed), preparation of cellulose nitrate,

~ cellulose acetate and cellophane.

) Natural Products (1) Terpenozds Introductxon, 1soprene rule, class1ﬁcat10n, isolation,

structural eluc:datlon and syntheses of citral and geramol (ii) Alkalmds Introducnon

013551ﬁcat10n, physiological actlon, extraction and syntheses of nicotine and cocaine.

Unit I - | L Rmaks
(a) Peptides, Protems and Vitamins: (i) Peptides — definition and prepa.rauﬂn of di- and
tripeptides from a—ammo ac1ds (u) Proteins - introduction, classnﬁcatlon primary, secondary,
tertiary and quart-ernary structures of proteins, 0- and ﬁ—protems; helical and sheet structures.
(iii) Vitamins — definition, classification and biological importance of vitamins. Carotenoids -

occurrence, isolation and synthesis, -carotene as a source of vitamin Ay, synthesis of vitamin A,

and ascorbic¢ acid.

(b) Topics in Biologfcal Chemistry: (i) Enzymes — Introduction, nomenclature and characteri-
stics. Mechanism of enzyme action (a general picture); mechanism of action of the enzyxhe
chymotripsin as a peptldase _co-enzyme, co-enzymes derived from niacin and thiamine, hpmc
acid, co-enzyme A, energy productlon in biological system (role of ATP and ATP-ADP cycle)
glycolysis and tncarboxyhc acid cycle. (ii) Nucleic acids: Stmcture of purine and pymmdme
bases in nucleic acid (adenine, guanine, cytosme uracﬁ and thlannne) [no synthesis]. Structure

of nucleosides, nucleotides and DNA, replication of DNA.

Unit I 3 . | . 12% marks
(a) . Organic Photochemistry: Molecular eénergy and photoéhgfrlicél energy, excitation of
molecules, Franck-Condon principle, dissipation of energy, Jablonski diagram, singlet-triplet
states, fluorescence and phosphorescence, photosensitiz'ation‘ -and queﬁching, quantum yield.

Introduction to photochemical reactions of carbonyl compounds, photoreduction. Norrish Type I

and Type Il cleavages. Paterno-Buchi reaction.



(b) Pericyclic Reactions: Definition and scope of pericyclic reactions. (i) Electrocyclic
reactions — stereochemistry, conrotatory and disrotatory ring closures and ring opening (simple
examples like 14 - disubstituted 1,3-buta-diene, 1,6-disubstituted-1,3.5-hexatriene, 1,8-
disubstituted—l,3,5,74o¢tatetraené). Woodward-HQfﬁnann rules for electrocyclic reactions,
frontier molecular orbital theory (correlation diagram not required). (i) Cycloaddition reactions
- Definition of dienes and dienophiles, supra-supra and antara-antara modes of cycloadditions
(! + a2, ot + nd, Tcs2 + w2, M+ mY) by taking examples of simple dienes and dienophiles.

Unit IV Spectroscﬁpy*for'Stﬁctural Analysis o ': , | _IZZ marks

(d) Mass'Spectr'ométry — Basic principles, types of ions produced in mass spectrometer,

 molecular ion peak, base peak and metastable ion; determihation of molecular mass of organic

compounds.

(b) Ultraviolet and Visible Spectrascopy — Basic principles of UV and visible spectroscopy,
application to conjugated poiyen_es, carbonyl compounds and «,f-unsaturated carbonyl

compounds, Woodward rules.

- (¢) Infrared Spectroscopy - Basic principles, characteristic vibrational frequencies of carbonyl

compounds, hydroxyl and amino compounds.

(d) Nuclear Magnetic »Ratgmance Spectroscopy - Basic principles, chemi'c‘al shifts, éhielding and
deshielding of protons, chemically equivalent protons, PMR- peak area and proton counting.
Characteristics protons - chemical shifts and coupling constants for ethyl »bromidé, toluene, p-

- Xylene, o-and p-nitrotoluene, anisole, ethyl alcohol, ethyl acetate, acetaldehyde and acetic acid.




Chem H 603; Physical Theory | - - 50 Marks

Unit I: Boltzmann Distribution ' ' 8 marks
Idea of mathemattcal and thermodynamlc probability; entropy and probablhty, Boltzmann
distribution (without denvatlon) for non-degenerate and degenerate cases; application to

barometric dlstnbutlon formula. Idea of partition funcnons

Unit 1I: Elementary Quantum Mechamcs - o ' 12 marks
Failure of classical mechanics: Black—body radiation, Planck’s radlatlon law, photoelectric effect,
Compton effect, heat capacity of solids; Postulates of quantum mechanis; Model systems (with
complete denvatlon of Wavefunctmn & energy expression): Paxtzcle-m-a—box rigid rotor,

~ harmonic oscﬂlator, quantum numbers and their importance.

- Unit III: Molecular Spectroscopy . : 12 marks
Tntroduction: electremagrxetic radiation, regions of the spectrum, basic features of different
spectrometers, statement of the Bom-Oppenheimer approximation, degrees of freedom. .

Rotational and Vibratienal spectra of diatomic molecules: frequency expressions, selection rules

and applications to estimate molecular parameters; isotope effect in vibrational spectrum

' UnitIV: Photochexmstry . C 8 marks -
Beer-Lambert’s law, Emstem s - law; Concept of potential energy curves; Frank Condon '

’ prmmple pnmary photophysxcal processes Jablonsk1 diagram; Fluorescence and _phosphor—

escence; photochemlcal reactions and quantym yleld, photosensmzed reactions.

Unit v: Electrochemlstry-m o T 10 marks
Actmty and ionic activity coefﬁcient'rmean ionic activity. Ion atmosphere; electrophoretic and
relaxation effects Onsager equation (qualitative); Wien and Debye-Falkenhagen effects; Debye-
Huckel theory (quahtatlve) and the limiting law. Solubility of sparingly soluble salts and ionic
strength of medium. Standard cells, concentration cells (with and without transport), liquid
junction potential's.EMF of a cell and its measurements. Calculation of thermodynamic
- parameters (AH, AG, AS and K) from cell EMF, polarization and over potential. Applications of
Ag/AgCl, quinhydrone and glass electrodes. potentiometric titrations‘vxritll' examples.




~

Chem H 604: Practical (Inorganic) ' o 35 Marks_
Laboratory Course (Inorganic Quantitative Analysis) : A 25 marks
Total Practical Examination Time: 12 hours | —

Estimation (volumetric or gravimetric) of metal constituents from mlxtures of Iron-Calcium,
Iron-Copper, Copper-Zinc, Calcium-Barium, Copper-Nickel (separation of one metal constituent
must be carried out). ‘

| Sessional Work and Viva Vace o : | ‘ 10 marks
(a) Sessional Work: ﬁ " 3 marks -

(b) Viva Voce: . ' k 7 marks




“Chem H 605: Seminar - 15 Marks

The Seminar shall be conducted intemally by the Department of Chemistry of the fespective ‘
colleges. There shall be no external examiner, but the Seminar shall be conducted formally latest
by the end of October each year. A Report of the same along with the marks awarded shall be.

sent to the Examinations Department on or before 30th November each year.

The Topic of the Seminar shall be. decxded by the Department and mformed to the student at -
least 30 (thirty) days ahead of the exact date of the Semmar Each student shall choose a topic in
consultation with the. Department The tOpICS must be from any of the sub]ects of contemporary' -

interest in Chemistry. Students must submit a Write-up of the Seminar.
Marks distribution shall be as follows: |
1. Write-up and conten‘t‘_ - 14 marks
2.'vPresentation - :7marks |

3. Questions/Answers : 4 marks




e |

Recommended Text Books for B.Sc. (Chemistry)

A.

L

10.
11
12.

13.
14,
15.
6.

17.

Inorganic Chemistry

B R. Puri, LR. Sharma and K.C Kalia, Prmexples of Inorganic Chennstry, S LN. Chand _'

-~ & Co., Jalandhar (2000).

G Wulfsberg, Inorganic Chexmstxy, Viva Book Pvt. Ltd., New Delhi (2002)

F.A. Cotton and G. Wilkinson, Basic Advanced Inorganic Chexmstry Wiley Eastem E
Lid., New Delhi (1990). ‘

B.L. Agarwal and S.K. Agarwal A Test Book of Inorgamc Chem1stry, Ratan Prakashan

. Mandir, Agra (1988).

G. Raj, Advanced Inorgamc Chemistry, Vol I1& IL Geol Publishing House, Meerut
(2001).

H.J. Arnikar, Essentials of Nuclear Chemistry, Wiley Eastern Ltd., New Delhi (1999). '
A K. De, Environmental Chemistry, New Age International, New Dethi (2002).

G.S. Dhahwal G.S. Sangha and P.K. Ralhan, Fundamentals of Environmental Sc1ence
Kalyani Pubhshers Ludhiana (1998).

N. Dutt and P.K. Dutt, The Environment and its Problems, Sarat Book, Kolkata (2002)

Al Vogel (rewsed by G. Svehla), Quahtauve Inorganic Analysxs 7th Ed Pearson Edu
Asia Ltd., Del}n (2002).

AL Vogel (revised by G.H. Jeffery, J. Bassett, J. Mendham and R. C. Denney, Textbook
of Quantltanve Chemlcal Analysis, 5" ed., Addison Wesley Longman, Singapore (1999).

JN. Gurtu and R. Kapoor, Advaz!ced Experimental Chermstry, Vol I,S. Chand & Co.,.
New Delht (1987). o

D. BanerJee Co-ordmatieﬁ Chemistry, Tata MeGraw-Hill, New Delhi (1999).

W.U. Malik, G.D. Tuli, S.X. Bose and R.D. Madan Selected Topxcs in Inorgamc
Chemistry, 6" ed., S. Chand & Co., New Delhi (1995).

ID. Lee Concise Inorganic Chemistry, 4% ed., ELBS (1994).

RK. Das Industrial Chemlstry Part I & 11, Kalyani Publ., Ludhiana. (1989)

S. Usha Ram, Ana[ytlcal Chemxstry Macmﬂian Delhi (2000). -



1e.

Orgamc Chemlstry ,
L. Finar, Organic Chemistry, Vol. I & II, 5 ed., Pearson Edu Ltd., Dethi (2001).
G. Marc Loudon, Orgamc Chermstry, Oxford Univ. Press (2002).

L. Clayden N. Greeves, S. Warren and P. Wothers, Orgame Chermstry Oxford Univ..
Press (2000).

P.S. Kalsi, Stereochemistry, 4™ ed., New Age International, New Delhi (2000).

P.S. Kalsi, Spectroscopy of Orgamc Compounds 4% ed., New Age Intematlonal New :
Delhi (2000)

P S. Kalsi, Organic Reactlons and their Mechamsm 4% ed., New Age Internauonal New :
=1hi (2000).

D. Nasipuri, Stereochemistry, 2" ed., New Age International, New Delhi (1996).

e Solomons Orgamc Chemistry, 6™ ed., John Wiley & Sons (1996).

5. Bahl and A. Bahl, Advanced Orgamc Chemxstry, S. Chand & Co , New Delh1
,;‘?}.

BT \iomson and RN Boyd, Orgamc Chemxstxy 5% edn., Prentice-Hall of India, New
2221 (1989). '

T iarch, Advanced Organic Chemistry, 3" ed., McGraw Hill, New York (1985).A

2L Mukherjee, S.P. Singh and R.P. Kappor, Organic Chemlstry, Vol L, I1 & 111, Wiley
Zzstern Lid., New Delhl (1991)

e

< .4 Mukherjee and S.P. Smgh Reactlons Mechanism in Organic Chem51try, Machllan _

[#38).
" Z. Sharma, Organic Absorption Speotroscopy, S. Chand & Co., Delhi (1992).

2.1 Vogel, A Text Book of Practical Organic Chemistry, Longmans (1999).



13,
14.

15.

16.

Physical Chemistry |
P. Atkics z=3 de Paula, Atkins’ Physical Chemlstry, Thed., Oxford Univ. Press (2002).
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