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PAPER M 101 Physiexl Clmistry (Total Marks  75)

Unit 1.1 Chemienl Thermodynaanies (Mavks 25)
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Ui 1.2 Oweaivad Vhewodynamics  (Marks 20)

The secon d i, enropy clianges G reversible and ireversible provesses Claustus
maquedity calenlaiion or enopy changes during VITTOUS PrOLe SUS.

et ootz funetton and DD Sunction aed the dirccton ol s ponizecaie choeege o
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Cenuept ol reacion rare and ate laws, Ordes and moleculeay of reaction, Imegratad raie
axprassion for zero st wd secend order veactions, Haifsiee period.
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PAPERM 101  Physical Chemistry (Total Marks  75)

Unit 1.1 Chemical Thermodynamics  (Marks 25)

M . S ®: e . 4 '-\.
losed, open and isolated system: sun uund.lng.
of work done during
halpy and its

Definition of thermodynamic terms, ¢ _
energy. heat, work, internal encrgy. The l'n.'s.t law, culculull_nn ;
expansion of gas, thermodynamic reversibility, heat capacity, ent
significance, significance of heat and work.

State functions and differentials: variation of internal energy and cnlh:llpy with .
temperature, Joule- Thomson experiment and liquefaction of gases® relation b,cu'\ ccn; |
and C;. Caleulation of work done on adiabatic expansion: relation between 22,1 and 7 n
adiabatic processes.

Thermochemistry- standard enthalpy changes, derivation of Tless's law andl I\ll‘Ch.h\)ll >
law. Relation of reaction enthalpy with changes in internal energy. Caleulanion of bond
dissociation energics from thermochemical data.

Unit 1.2 Chemical Thermodynamies  (Marks 20)

The second law, entropy chunges in reversible and irreversible processes. Clausius
incquality, calculation of entropy changes during various processes.

Hehnholtz function and Gibb's function and the direcuion of spontancous change.
Thermodynamices of chemical reactions - Fquilibrium constant of a reaction in terms ol
standard Gibb’s function. dependence of equilibrium constant ol temperature and
pressure.

Standaid entropy ol a reaction and standard Gibbs function of Tormation. Maxwell's
relations and derivation of thermodynamic equation of state: Gibb's-FHelmholy cailion,
variation of Gibb's function with pressure and temperature. Brielidea ot partial molar
quantity, chemicat potential and Gibb's-Duhem cyuation,

Third law of thermodynamics  Nernst heat theorem,
Unit 1.3 Chemical Kineties (Marks 20)

Conceptof reaction rate and rate laws, Order ang molecularity ol reaction. lateerat. | tale
expression for zero, first and second order reactions. Hall=life period, \

Lonsceutive and concurrent reaction. Steady state and rate deterining step
approximation. Simple problems on Steady State approximation. Experimental

determinatioi of rate and order of reaction. Temperature dependence of reaction e and



Arthenius plots.

Kinetices of chain reaction, 1 »+Br: reaction, thermal decomposition ot cthanol, branching
and non branching chain reacuion - s - Oy -5 HHO reaction, Homogeneoas cataly sis,
acdebase catalysis. Frzvme catalysis, Michalis-Menten equanon, ctfect of pH and
temperatare. Zeolites and its uses in cracking and refornung ot petroleun,

Internal assessment (Marks 10)

PAPER M 102 Organic Chemistry  (Total Marks  75)

Unit 14 Introduction to Organic Compounds  (Marks 15)

IUPAC nomenciature of organic compounds. Hybridization of carbon i orgame
compounds. Bond angles, bond length and bond energies. Electron delocalization erfects ‘
in organic compounds. tautomerism. Hydrogen bonding and its efteet on the propertics ol

organic molecuies: Acid-base behaviour, pK. values and factors ¢llecting aciaity
basiciy of organic compounds.

Unit 1.3 Stercoisomerism (Marks 20)

-~

atonal isomers, cnantomers &
comers, A-distereomers- diflerences in physieal and chenneal properies ol -
diastercomers. Syn anti, ¢is trans & |8 7 designation. Stercomutation 01 x-diaslereomers
Cis= trans isomerism in ey cloalkanes- (upto 6- membered rings) '

Types of steroisomerism - conformational and contigur
diaster

Enanttomers  opucal activity, asvimenry, dissymmetry or chivahiiy, racemic
modification, & methods of vesolution of r
Flying-wedge tormuta, Fischer. Newman
optical aetivity. examples or optically
Atlropromerism,

acemic modification & projection formula -
& Sawhorse projection. Critera for showing
active malecules without ehiral centre.

Unit 1.5 Ovganic Reaction Mechanism1 (Marks 30)
Idea ol driving force, activation cnergy, transition state, energy prolile dagrams, coneept
of kinetic and thermodynamic control of reactions. Homaolytic and heterolviie bond
hasion Ty pes of ceagents-clectrophiles and nucleophiles, Types of reaction

ntermediates- carboeanions carboanions, carbenes. tree radicals NIIFCHEN A0\ nes,

Mechunism of organic reactions

AL Additien reactions : electrophilie, nucleophilic and free radical mechanism.

R) Substitution reactions : electrophilic, nucleophitic and free radical mechanisim
B. Elmunation reaction : i climination reaction - base catalysed and pyorelytie
chimination reactions

Internal Assessment (Marks 10)




PAPER M 103  Practical (Total Marks 50)

A. General Experiment (any one of the

following 1o be done in Fxam)
(Marks 30)

. To determine the solubility of a given salt at different temperatures and 1o pheot
solubility curve.”

2 To determine water of crystallization of hydrated salt by ignition and
wueighing,

3. Determinauons of the concentrations ol sodium carbonate and sodium

hydroxide in a given mixture.

4. To study the kineties of the reaction between H-0Os and iodide 100

S, Kineties of Clock reaction between $:04 and HCLL
0. Study the adsorption of oxalic acid on activated charcoal
7-

Lstimation acetic acid in vinegar by conductometry.

& Column chromatographic’ T1.C separation of pigments [rom green leas es.

Y. Separation of a mixture ol benzoic acid. 2-naphthol and } 3-
dinmicthoxybenzence by solvent extraction and identific ation ol therr
functional groups,

0. Paper chromatographic separation and identification ol SUZArS,

3. Sessionad (Marks 10)

C YViva (Marks 1))

Semester | -

PAPER M 201 Physical Chiemistry  (Total Marks  75)
Unit 2.1 Gascous State (Marks 20)

Deviations from adeal behaviour, san der Waals equation of state, Virial cquation of
state: Unoeal phenomenis b guation of Corresponding States, Kmcatic theoiy of pases
distribution of molecular speeds. Mean, root mean square and most probabic specds.
Collision cioss section, Mean tree path.




Transport properties, Flux and Fick's law of diffusion. thermal conduetiy iy and viscosty
of gas from Kinctie theory .

Degrees of freedom, Principle of equipartition of energy. Molecular basis ol heal
capacity.

Unit 2.2 Liquid State (Marks  10)

Structure of liquid (qualitative treatment) — structure of liquid water and ice. Phy sical
propertics ol liquid  determination of vapour pressure, captllary action, determination ol
surtace tension and viscosity. Relractive index of liquids. lementary idea of structure,
physicalpropertics and uses of liquid crystals.

Unit 2.3 Colligative Propertics (Marks 10)

Thermodynamic treatment of colligative propertics. Ostwald’s law and Heary's law.
Defimuon of colhigative property, chullioscopy, cryoscopy, caleulations based on relative
lowenng of vapour pressure and solubility of an ideal solute. Osmosis. van't HolTs
cquation. Abnormal colligative properties.

Reul solution - activity. acuvity coelTicient,

Unit 2.4 Electrochemistry (Marks 25)
~-Ton transport and conductivity. Molar conductance and its temperature dependence

Kohlrauseh™s faw. Mobility ol ions and conductivity Transport number of ions and its
determination.

~/ﬁch_\/c-lluckcl-Onsugcr cquation. Stokes-Einstein relation, Activity ofions. Debye-
Huckel theary (clementary ideas) of strong clectrolytes. Tonic strength of solutions.

Aclrochcmical cellse measurement of emf electrode potenmitial. sign convention.
Different types of electrodes, the calomel clectrode. Nernst equation, the electrochemical
poteatial and its measurement. Equilibrium constants and activity coellicicnts from
standard clectrode potentials.

\/&)l]CL‘HlI’leiun cellwith and without transierence, Galvanice cells. Fuel cell. Batleries and
Dry cell. Corrosin.

Strong and weak clectrolytes, dissociation equilibria of weal clecirolytes. Ostwald's
dilution law. pK ol acids and bases. Bufter solution. Headerson Hasselbach equation.
Buiter action.

Internal Assessment (Marks 10)
PAPER M 202 Organic Chemistry  (Total Marks  75)

Unit 2.5 Stercoisomerisim (Marks 10)




Conformation of molecules - cthane. butane, cyclohexane, relative stabihity of
conformers,

Concept of topocity and prostercoisomerisim, criteria of establishing topucity of groups.
atoms and faces, designation of stereoheterotopic atoms. groups and faces.

Unit 2.6 Reaction Mechanism 2
(Marks 15)

a) Mcchanism of electrophilic aromatic substitution. Directive nlluence ol groups.
activation and deactivation of aromatic rings. o/p ratio, mechanism to be given with
examples.

b) Mcchanism of nuclcophilic aromatic substitution. Intermediate complex mechanism,
benzyne mechanism, Direetive influences in benzyne mechanism. Cine substitution.
methods of trapping benzyne intermediates.

Unit 2.7 Organic Compounds (Marks 40)

I. Aliphatic Compounds: General methods of preparation, physical properties. reactions
and

functional group transformation of
a. Saturated and unsaturated hydrocarbons

b. Alkyl halides

(2]

Primary. sccondary and tertiary alcohols, diols. triols
Jd. Carbonyl compounds

Carboxylic acids

()

£, Nitro compounds, and

-

Primary. sccondary and teniary amines

U

11. Aromatic Compounds: General methods of preparation, Physical properties. Reactions
and

functional group transformation of aromatic (benzene) compounds.
h. Benzencs and arences
i Aromatic Halogen compounds
¢. Phenols and benzyl alcohols

" Aromatic carbonyl compounds



¢) Aromatic carboxy lic acids
0 Aromatic nitro compounds
£)  Aromatic amines and

h) Polynuclear hydrocarbons-naphthalene. anthracene.
Internal Assessment (Marks 10)

PAPER M 203 Organic Practical (Total Marks 50)
A. Qualitative Organic Analysis (Marks 30)
Analysis of an organic compound & identification by
a) Detection of NS, Halogens b) Test for functional groups
¢) Solubility. mehing point. boiling point
d) Preparation ot a derivative and determination of 11« melting pomt

(Distribution of Marks = Detection of clements S, Test jor Functional
Lroup 10, solubiluy, aromaticity, unsaturation test, mp’hp X,
Preparation of devivanve & mp - 5, ldentification )

B. Sessional (Marks  10)

C. Viva (Marks  10)

Second Year

Semester Il
PAPER M 301 Structure and Bonding (Total Marks 75)
Unit 3,1 f.\mmicS(ruclurc (Marks 40)

Learning Structure o hydrogen-like atoms and their representation in quantum
mechamical terms, Basic quantum mechameal ideas and principles lcadimg o atomie
structure (outhine only without details) ;

a) Particle character of radiztion - black body radiation phenomenon - Planci's
hypothesis - Poswlates and explanation Tor black body radiation

b) Wave character of particles-clectron diffraction,



¢) Diserete nature of energy levels ofatomie and molecular systems, hine spectri

of atoms (e.g., hydrogen) and molecules (¢.g.N>O).matter-de Broglie hypothesis.

d) Dual nature of matter-de Broglie hypothesis. ¢) The defining limit of classical
mechanics-the uncertainty principle.

D Definition of micro and macro particlcs.
2) Necessity of quantum mechanical cquation.

h) Schrodinger equation-statement and identity of terms, Encrgy ci genvalues-

" expression alone. Encrgy cigenfunctions: Setting up of expressions of radial( R)
and angular( Y) parts for 15.25.2pa.2p.1.2p 1.2p2pa.2p, orbital. 13orn
interpretation of the wave functions. Orbital concepl-one clectron wave lunchens,
Plots of and y= for 15.25.2p.2p..2py.2p,.3dyy,3d,4 orbital. n.lam quantum numbers-
origin and significance(outline only).

1) The concept of spin and spin quantum numbers (outline only).Many electron
atoms. Elecwron repulsion in the He atom. Pauli’s exclusion principle. Autbau
principle and electron configuration of many electron atoms.

) Effective nuclear charge-shiclding and penctration effects. Electron Conliguration off
atoms.

Unit 3.2 Chemical Bonding 1
(Marks 25)

[ ewis clectron pair bond. Valence bond approach to bonding in diatonmic molecules-
outline of concept of overlap ( HF and 11-). Resonance and  resonance cnergy in HIEF and
benzene. Bond moments and dipole moments (outline with simple pictorial
represenitation). Percent ionie character of HCH and HE bonds. Formal charges on atoms
in molecules. Concept of clectro negativity -explanation of molecular propertics on the
basis of clectro negativity.

Internal Assessment (Marks 10)
PAPER M 302 (Total Viarks 75)
Unit 3.3 Chemical Bonding 11 (Marks 20)

Shapes of molecules- VSIEPR theory, hy brid orbital and hybridization in poiyatomic
molecules-infTuence of hybridization on bond length, bond angle and other properties ol
molccules including shapes and dipole moments, Eflects of structure on molecular
propertics- steric effects and clectronic elfeets,

Unit 3.4  Chemical Bonding T (Maiks 25)

Molecular orbital theory of homonuclear diatomic molecules (( No, Os. F-.CO. NO

Cte).Graphical representation of angular parts of the wave functiont 1 molecule
ion).Energy levels, electronie conliguration ol ground states ol diatomie molecules,




Setting up of the wave functions und energy level diagrams for 11 molecules withow
caleulations, Multicen(re bonding( diborane):MOs of simple triatomic systems
Bell-d l~0.N0~):Mulliplc bonding, orbital picture and energy of ethane.cthyne and
benzene: Huckel' s aromaticity rule.Delocalisition vs. Resonance: bond energy: bond
length and covalent radii. Bonding in metals (band theory): properties consequent from
Band theory,

Lnit3.5  lonic Ronds und Solids (Marks 20)

Types of solids, macroscopic propertics of solids. propertics of ionic compounds: types
ol'unit cells: erystal lattices and Miller indices: crvstal system and Bravais lattices.Closed
packed structures, ionic radii: radius ratio and structures: Spinel and Perovskite
structures, Lattice energy of ionie solids; Bomn- Haber eyele-caleulations: Covalent
character of'ionic bonds-Fajan's rules of polarization. Inter-molecular forces-dipole
moment and molecular polarisability. Molecular solids: Hydrogen bonding and its etiect
on physical properties.

Internal Assessment (Marks 10)

PAPER M 303 Practical
(Total Marks 50)

A. Qualitative Inorganic Analysis (Marks 30)

Analysis ol a mixture of salts containing total of five cations and anions includmg
insoluble salts and interfering anions.

Marks distribution :

L. Physical properties and solubility 2 marks

9

. Prehiminary Dry tests 4 marks

w2

. Dry test for acid radicals 4 marks

4. Wet test for acid radical 4 marks

»21

-Confirmatory test 2 marks

—

. Group analysis 4 marks

7. Conclusion and remarks (2x510) 10 marks
3. Sessional (Marks 10)

C. Viva (Marks 10)

Semester |V




PAPER M 401  (Total Marks 79)

Unit4.1  Properties of Inorganic Compounds (Marks 25y

Grovpwise and periodwise trends in paysical and chemicat pi it of clenwnis and
therr compounds with illustiati e examples from Groups 1,20 a9d D317 The tollowing
should be emphasized, explaining the factors attecuing these rends-

) Electronie contigaranion, effective nuclear charge, Slater™s aule, s1ee ot atvan
1ons and atcnue orbial.

AL) lomization energy and clectron aMinity of atoms.

(l Lendeney tor homo and hetero catenation, the energy ot MV A O aend NN
bonds .

(M clemeat. X halogen).

) Tendency 1o use vaciat d-orbital and clectropositive chataeter of metals
(¢) Flectro negativity of clements,

(1) Mclting point and buiting point of clements and their compounds

() Solubility of salt. and molecules in water.

(th) Relaan ¢ acid

base strength of Lewis and protonie acnds with veference 1o
oxides,

hy droxides and Oxoacuds,

() Flectrode potenuals and redox behan iour in aqueons solaticns
Unit 4.2 Chemisory of Nou-teansition Flements | (Muarks 25)
Pelanzing power af canons, Polarisabihiy o anons ang COMMYUUILSS ol Pdjan’™s 1 ica,
the concept of chemical hairdness and the tieory and applications ot Pearson’s HS B
coneept. -

The Latimer diagram and Frost diagram and their uses.

Non aqueous solvents @ liguid anmmonia, liguid saipher dioxide. guad T and Bguad
N‘()a

Preparaton. propertics, bonding and structare o the tollow g AP

Where speaiae
aspects lave been mentionad

@ Ortho and Para by hrogen, hivdrates. ebthrates and ineluston compounaos, binar
maetalkic hydndes

0. Diborane and higher boron hydrides.

¢ AHotropes of carbonr Gnciuding illerenes) craphie merealation conipoutids,



carbides, cyanogens, oxides and oxoucids of carbon.

Unit 4.3 Chemistry of Non-transition Elements 11 (Murks 15)

a. Allotropes of phosphorous, Hydrides. oxides and oxoacids ol m:mucrll :::1:1 —
phosphorous, Hydrazine, Hydroxylamine and hydrogen azide, clinical s
and N,O.

_ W ) - . - - _. 2 '- N \\'

b. Super oxide and oxygen (luorides, Allotropes ol sulphur. h..l.lldus f»\ulu l
hydrides, oxoacids and per acids ol sulphur, mechanisin of formation anc
depletion of ozone layer.

Internal Assessment (Marks 10)
PAPER M 402 (Total Marks 75)
Unit 4.4 Chemistry of Non-transition Elements (Mavks 15)

a. Interhalogen compoumls, polyhalides, pscudo halogen, oxides and oxoacids ol
halogens,

b. Noble gas compounds-xcnon oxides and Nuorides.

¢. Inorganic chains, ring and cages: Silicate, Aluminosilicates. zeolites, stlicones.
Borazine, Phosphazine, S\Ny, Py, P4O,. P

4010, boron cage compounds. carborunes
and metallocarborancs.

Unit 4.5 Chemistry of Mectals (Marks 25)
Bonding in metals, physical and chemical propertics of metals, imnortant alloys and
intermetallic compounds. Occurrence and principles of extraction of Ni. Cr. Mn. \u. \
and Mo. Physical and chemical properties ol ionic compounds of wilals nictals., alkahing
carth metals and aluminium. Allotropes of tin, Inert pair ¢lfect m Sn. b and 1.
and propertics of oxides, hydroxides and halides. Coordin
and Se. Zn. Cd. 11g: Stercochemistry of compounds
compounds. coordination complexes.

structitne
ation compuounds of Sn, Ph. A
. the mercurous 1on, divalent

Unit 4.6 Transition Mclals (Marks 25)
Electronic configuration and general periodic trends, comp
serics elements, preparation, propertics
of V-Cu.

arative sty of first ransition
and reactivity of oxides. hydroxides and halides

Trends in physical and chemical propertics of second

and thivd wvansition series in
comparison to the first, study of oxides and halides of

AWAL Mo RuRN PG ard P



Coordination Compounds: Wemer’s theo! :
compounds, survey of different types of ?lgand.s. IUP/ ;
compounds. Preparation, structure, bonding and rczfcm it
followmg as one of the ligands: CO. Ny, CNL O~ € MO

s theory. structural and sSICreo Ixaners ol cnn_nplgx
: ” AC nomenclature ol coordimation

y ol complexes contaming the
0.0 NI, en,acac.

Internal .\ssessment (Marks 10)
PAPER M 403 Practical (Total Marks 50)
A. General Chemistry Experiments (Marks 10)

a. To determine the water of crystallization of green vitriol by

titration with 01N

KMnQ, solution.

b. To determine the hardness of water by EDTA titration.

¢. To determine temporary and permanent hardness of water by 11DTA titration.

B. Inorganic Preparation (Marks 20)

a.  Preparation of the following:

2

8

Chrome alum and crystallization
Tetra mine Cu(ll) sulphate
Cu(glycinate)s

Hexammine Ni(lh)chloride
Potassium trioxalato ferrate(111)
Potassium trioxalato chromate(111)
Cu(thiourca)complex

Mohr’s salt

b. Characterization of the compound prepared

Students should recrvsiallize the product and verifi presence of

hy

anions and cations

qualitative analysis.

C. Sessional

D. Viva

(Marks 10)

(Marks 10)



