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Paper I— A (Physical Chemistry)

Five questions will have to be answered selecting at
least one question and not more than two from each group.
Four questions will be set from each of the 1hree group.

GROUP—A
THE STATES

1. Gaseous State :

Kimetic theory of gases, derivation of kinetic gas
equation, deduction of gas laws, calculation of gas
constant and kinetic energy, Maxwell-Bolizman distribu-
tion law of velocities (Cerivation not needed) and energy,
distribution curves at different temperatures, calculation of

most probable, average and root mean square velocities of
molecules,
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Real gases, compressibility factor, derivation frop
various equations of state for real gases wigy

ideality, .
r Waal equation of state and js

special emphasis on vande
application to the calculation of Boyle’s temperature.

2 Liguid State :
Qualitative treatment of the structure of the liquid

state including various approaches to the structure of
liquids, radial distribution function, physical properties of

liquide (molar volume, vapour pressure, surface tension,
parachor).
3 Solid State :

Types ef solid, crystal forces, law of constancy of
angles, seven crystal systems, law of rational indices, labe-
lling the planes, Miller indices, qualitative idea of peint
and space groups, elementary idea of symmetry, symmetry

clements.
4 Colloidal State :

Definitions, classification, preparation of colloidal
solution and their purification, properties of colloids,

protection of colloids, application of colloids.
CROUDP_R
LIBRIUM

1 Chemical Equilibrium ;

Reversible and irreversible reaction, statement of law
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of mass action and its kinetic derivation, equilibrium
constant for h-mogeneous and heterogeneous reactions,
relationship between Kc, Kp and Kx. Le chatelier Princi-

ple and its applications.

2 (a) The First Law In Action : Thermochemistry :

Heats in chemical reactions, reaction enthalpy, standard
enthalpy changes, Hess Law, Kircheff’s Law, Relation
petween H and U, bond energies and their detcrmination

enthalpies of ions in solutions.

(b) Thermodynamics—I.

Thermodynamic terms : systems, extensive and
intensive properties, thermodynamic process, state func-

tions and exact differentials.

3 Thermodynamics—II.

Work done in a system, internal energy, first law of
thermodynamics, heat c: pacities, relatien between Cp and
Cv, isothermal and adiabatic processes tfor ideal gas, rela-
tion between P-V, V-T and P-T for ideal gas, adiabatic
processes for ideal gas, adiabatic reversible expansion of
ideal gas. elementary idea of entropy and clausius
incquality.

4 JIomnic Equilibrium

lonic product of water, pH, pK,, pKy, and Pk,
buffer solution, buffer index, buffer capacity, buffer range,
pH of buffer solution, Idea of role of buffer solutions in day
to day lifs, Dissociation constant of acids and bases,

solubility product ama its applications im salt analysis,
Common ion effect, HSAB concept.
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GROUP~—-C
CHANGES

1 Chemical Kinctics
order and molecularity, expression

Rate of reactions
¢ of first order reaction, half life

for specific rate constan

period, unit, experimental determination of order of

reaction.
2 Dilute Solutions and Changcs of State —I

Colligative propsrtics, Osmosis, osmotic pressure

and its experimental dstermination, van’t Hoff factor,

vapour pressure, Roul’s Law of lowering of vapour

pressure.

 Experimental determination of relative lowering of
vapoar prassure and molecular wezight determination,

relation bstwzen osmtic pressure and lowering of vapour

pressure.

3 Dilute Solations and Changes of States —II

Elevation of boilin3 point of solution, depression of
freezing poiat of solutions, experimzatil determination
of colligative propsrties, abnormal colligative propertics
of solutions.

~ 4 Processes at Solid Sarface :

Elementary idea of cr'jstul growths, Adsorption :
Physisorption and chemisorptioﬁ, chemisorbed species.
Idea of catalytic activity at surfaces and catalytic processes
such as hydcogenation, Oxidation, cracking and reforming.
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APER—I B

Five questions will have to be answered covering at

jeast one question and not more than two questions from

cach group. Four qusstions will be set from each of the

three groups.

Group—A

FOUNDATION

I Atomic Structare,

(a) Features of " H-spectrajand Bohr’s interpretation

of H-spectra and limitations, refinement to Bohr

theory, Boh:—Sommcrfcld theory.

Shapes of orbitals and their labellings, idea of
quantum numbers, Pauli’s exclusion principle,
Hund’s rules, Aufbau principle, Electronic confi-

guration of elements.

2 Bonding Models in [norganic Chemistry.

(a)

(b)

(c)
3 (a)

Ionic bond ; Energetics involved in ionic bond
formation. Born Habsr cycle, Radius ratio rule,

different types of crystal lattices, Fajan's rule,l.P.,

Inert pair effect.

Covalent bord ': Exceptions to the octet rule, idea
of orbital overlap, hybridization of orbitals.

Vander Waal’s forces, H-bonding.

Nomeaclature of [norganic Compounds.

Acquaintance with IUPAC use of muliiplying
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affixes, enclosing marks, numbers and letters.

Names for ions and radicals, hetero and ispoly-

anions.
(b) Acid-Base Chemistry :

Bronsted-Lowry deflnition, solvent system difini-
tion, Lowrs concept, aqua acids, periedic trends

in aqua acid strength, HSAB concept.
4 Perlodicity :

Pauli’s exclusion principle and periodic table. Funda-
mental trends of atomic/ionic radii, ionisation energy,
E. A., electronegativity hardness and softness. First
and second row aromalies, Idea of d-orbital partici-
pation by non-metals and its influence on their
reactivity. Periodic anomalies of non-metals and

post transition metals.
GROUP—-B

SYSTEMATIC CHEMISTRY OF THE ELEMENTS.

1 Hydrogen and hydrides :

Position in P. T., isotopes of hydrogen, ortho and para
hydrogen. Hydrides : ionic, covalent, metallic and

intermediate. Hydrogen ion. H,;O, : preparation,
r op erties, structure and uses.

2 Principles of metallurgy :

(a) Idea of Moh’s scale of hardness of minerals,
Holme's classification of metals into five groups
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general methods of extraction, their position in

electrockemical series and extracticn, Gibbs frec

energy.

Principles of various concentration methods :
Calcination, roasting and smelting, Role of
carbon and other reducing agents. Electrolytic
reduction, bydrometallurgy, metheds of refining
and purification, electrolytic, chromatographic,
ion exchange, solvent extraction, oxidative refin-
ings. Zone refining, Kroll’s process, Van Arkel

de Boer method, Mond’s process.

3 Ciemistry of the following metals:

(a)§ Li, Be, Ra (b) Sm, Pb.

4 Chemistry of halogens with reference to extraction,

oxidation states and halides.

1 (a)

(»)

GROUP—-D
MISCELLANEOUS TOPICS

Molecular Symmetry : An introduction.

Symmetry eclements and symmetry operations,
centre of symmetry, axis of symmetry and plane
of symmetry (definitions).

Flementary Magnetcchemistry :

Types of magnetic behaviours, para, dia and

ferromagnetism, dependence of paramagnetism on
s & L.
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2 Principles involved in the volumetric estimations of
Ag*, Cu**, iron and Cat*t,.
3 Principles involved in the gravimetric estimation of

Cu**, iron. Nit*, Mg**, Bat+, SO,.

4 Isotopes : detection and separation. Tracer techniques

and applications, radiocarbon dating.
PAPER—I C (ORGANIC CHEMISTRY)

There shall be three groups of 4 questions each.

The candidate shall b: asked to answer five questions
taking at least one question and not mcre than two from

each group.

GROUP—A

FOUNDATION
1 Shapes and Structure of Organic Molecules :
Hybridisation, Bond angle, bond length and bond
energy. ldea of and bonds. Shapes/structures of
methane, ethane, acetylene and benzene molecules.

2 Nemenclature of organic compotnds : Acquaintance
with I UP A C nomenclature of aliphatic and aroma-

tic compounds.

3 Imtroductery Organic Reaction Mechanism :
Eiem_entary idea of electronic distribution, inductive
effect, electromeric effect and mesomeric eftect, reso-
nance. Bond fission and flssion procucts. Flementary
idea of the reagents and tybes of reactions.

4 Elementary Stéfemhemlltry: Brief idea of gecmetri-
cal and optical isomerism. -
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GROUP—B

DETAILED STUDY OF THE DIFFERENT
CLASSES OF COMPOUNDS.

(1) Alcohol : Monohydric, dihydric, Btribydric and
uns turated alcohols

(b) Aldchydes and ketones.
(a) Carboxylic acids : mono and .dicarboxylic acids.
(h) Organometallic compounds of Mg and Li.

(a) Amines and wurea: classification, preparation,
separation, distinction identification and estima-
tion.

(b 7 Organosulfur comgounds.
Aromaticity and Structure of Benzene.

Monosubstituted benzzne derivatives, Orientation

and directive influence of different groups in benzene.
GROUP-C
APPLICATION TECHNIQUES

Analytical Organic Chem‘stry-I :

Qualit itive and quantitative sstimation of C, H, N, S,

P and Halog:ns in Organic compounds.

Aralytical Organic Chemistry-II :

Molecular weight determination of organic acids by
silver salt method and of organic bases §by platini

chloride method.
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3 Parification of Organic Compounds :

Purification of organic compounds and criteria of

purity, chromatography.

4 (a) Synthetic fibres and plastics
(b) Soaps and detergents including chemistry of

their actions.
CHEMISTRY PRACTICAL
PAPER 11

Full Marks—350 Time—5 hours.
1 Volumstric analysis : —25
(a) Acidimetry and alkalimetry

(b) Use of potassium permanganate potassium dichr-

omate and sodium thiosulphate.

2 Detection of nitrogen sulphur and halogzn in organic
compounds and identification of organic compounds
containing one functional group including monosa-

charides. —15

3 Note book and Viva-Voce —10

B. Sc. Honours Part —II
Paper 111 A ( Physical Chemistry )

There shall be four questions from eaeh group and
the candidate shall be expected to answer five questions

selecting at least one question and not more than tW€
from each group.
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GROUF—A
STATES

1 Gaseous State :

Critical phenomena and Andrew’s experiment,
intermolecular forces ard liqui faction of gases, critical
stafe : relation between critical constants and vander Waal
constants, Law of corresponding states, derivation of

reduced equation of state.

2 Liquid State :
Critical temperature and structure, Physical proper-
ties of liquids : viscosity, refractive index, Idea of liquid

crystals.
3 Solid State :

Brovais lattices and lattice planes, Pragg’s Law.
Lattice energy and its calculations, crystal structures of

NaCl, KCl, ZnS and diamond. Radius ratio rule and

coordination number.

4 Colloids :

Lyophilic and lyophobic colloids, coagulation,
~ dialysis, Hardy Schulze Law, Tyndall effect, Brownian
movement, electrophoresis, origin of charge, gold number,
size determination, electrokinetic  potential, gel,

emulsion.
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GROUP-—B
EQUILIBRIUM
1 Thermedynamics :

Second law of thermocdynamics, Carnot Theorem,
Carnot Cycle, Entropy and its probability view, entropy
change for reversible and irreversible processes ard idea
gascs: entropy of mixing of ideal gaser, free energy and
work function criteria of chemical re ciions, Gibba

Helmbholtz Equation, Clausius-Cla peyeron equaticn and its
applications.

2 Jonic Equilibrium :

Ostwald’s dilution law, conductance measurement

of dissociation constant of acetic acid, relative strength of
acids and bases and effect of substituents on them,
hydrolysis, application of conductance
of solubility product,

Salt
for determination

degree of ionisation, hydrolysis
constant, Theory of acid-base indicators,

3 Phase Equilibriom :

Phase rule, terms and derivation,

one component
water and sulfur systems

» LWO component salid and Kavid
systems (Ag-Pb, Mjp. Sn, KI-H O, o .0 s 0V, Tutoctie
mixture, aZeotropic mixture,

congruent and incongruent
compounds,

4 Distribution Law -

Nernst distribution law,

factors affecting partition
coefficient, thermodynamic ¢

erivation, limitations and
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applications, modification in case of associztion dirsocia-

tion and chemical change.

GROUP-C
CHAN 3ES
1 Chemical Kinetics :

*econd order reaction, expression for specific rate
constunt of second order reaction, half lifc period and its
unit, effect of temperature on reaction rate (Arrhenius
equation’, « flcct of catalyst on reaction rate. Energy of
activation and its determination. Experimental measure-
ment of order in acid catalysed bydrolysis of methyl
acelate, saponification of ester and inversion of cane sugar,

first order gas phase reaction (Lindemann theory).
2 (Catalysis :

Definitions and classification of catalyst, characteri-
stics of catalyst, theory of catalysis, acid base catalysis,
auto catalysis, enzyme catalysis, promoter, inhibitor,

catalytic poison.

3 Conductance :

Conductance of electrolytes, ccll constant, specific
conductance, equivalent conductance and melecular con-
ductance, effect of dilution on various types of conductance
and their measurement., Kohlrausch’s Law of indepen-
dent migration of iens and its applications, conductome-
teric titration.
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4 Electrochemical Cells :

Reversible and irreversible cells and electrodes,

E. M. F. of a cell and its measurement, Galvanic cells,

electrode potential and iis origin, standard electrode

Potential, Nernst equa on, determination of electrode

potential, concentration cells, deflnition, classification,
working of concentration cells and their applications,

potentiometric titrations (acid-base, redox and precipita-

tion),
PAPER—III B
Five questions will have to be answered selecting at

least one question fromfand not{more than two each group.

Four questions will be set from each group.

GROUP—A
FOUNDATION

1 Atomic Structure :

Determination of electronic charge and e/m ratio.

Bohr frequency condition, Daul nature of electrons
particles or waves, uncertainty principle. Idea ef ground
state term symbois. Exciled state term symbol for d?

system.

2 Bonding Models :

(a) Expansion of valence Bond Theory, qualitative

treatment, simple applications. Sidgwick—Powell theory,
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structures  of BFy,  NH,, H,O, PCl,, CIF,, SF,,

I,~ SFq and IF,. and bonds.

(b) Metallic bond—idea of free electron theory

and V. B. T. explanation, conductors, semi conductors.

3 Cocrdinstion Chemistry :

Double salts and coordination compounds, Werner’s
postulates, EAN rule. Shapes of d-orbitals, valence bond
method of explaining structures of coordination com-

prounds, Isomerism-types with examples.
4 (a) Nemenclature ol Imorganic Compounds :

IUPAC nomenclature of coordination compounds

including complexes with unsaturated molecules or groups
and bridging groups.
(b) Chemistry in aqueous and non-aqueous solutions :

Protonic/aprotic solvents. Inorganic reactions in

lig NH, and lij SO, Solutions of metals in lig NH,.
GROUP-B
SYSTEMATIC CHEMISTRY OF THE ELEMENTS
1 General Chemistry, structure and bonding of

(a) Noble gas compeunds.

(b) Pseudo halogens and polyhalides.

ra

2 Introductory transition metal chemistry : General
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features including variable oxidation stater, comp.

lexes, atomic/ionic sizes and magnetism.

General Chemistcy of the following elements with
special reference to periodic position, oxidation states,
reactivity, oxides, halides, complexes, organometallic

chemistry and uses :
(a) Sc, Y, La (b) Ti, Zr, Hf (c) V, Nb, Ta (d) Fe,
Co, Ni.
4 Chemistry of Group 14 elements :

C, Siand Ge : Carbides, silicates and tetrahalides,

1dea of fullerzmes and zsolites.

GROUP-C

SOME APPLICATIONS AND MISC. TOPICS

1 Spectroscody :

Elementary qualitative idea of regions principles

and simple applications of the following :

i. r. spectroscopy, UV-vis spectroscopy.

2 Analytical Chemistry :

(a) Use of complexation reactions in qualitative
inorganic mixture analysis. Organic reagents in inorganic
analysis: ED T A, dimsthyl glyoxime, oxins, a-nitroso

B-aaphthol, cupeferon, thiosalicylic acid.

(b) Theory behind the group separation in inorga-

nic qualitative cationic analysis.
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3 Oxidation and Roductlon:Ap}liutionu of the con-
cept.
Readox half reactions, kinetic factors, redx

stability in water, oxidation by atmospheric oxygen.

4 (a) Outline of the chemistry involved in the following
and allied phemomena ; cement, steel, water, fuel and

industrial gases.
(b) Idea of majer chemical pollutants in environment,

PAPER—III C (ORGANIC CHEMISTRY )

Four questions will be set from each greup. Five
questions will have t0 be answered selecting at least one
questios and aot more than two from each group.

GROUP--A
FOUNDATION
1 Stercochemtistry—I

Sterceisomerism, prejectiom formulae elements of
symmetry, geemetrical and optical ic _erism, E-Z, D-L
and R-8 modes of momenclature, threo and erythre,
elementary idea eof configuration, diastercoisomerism.
Asymmetry and disymmetry.

2 Stereochomistry —II

Tautomerism, keto and enol tautomerism estimation

and enolic content.
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3 Reaetion Mechaniim

Electrophilic cubstitution in benzene nucleus,

philie substitutioa  at saturated

mechanism of nucleo

earbon.

4 Name React')ns
. . . . . ’ > 'Q
Name reactions involving topics In group=—"-s

GROUP--13

DETAILED STUDY OF DIFFERENT CLASSES OF
COMPOUNDS :

Nomenclature, clas:ificatien, structure and configu-
ration of glucose and fructose. Ring structure, Ruff degra-
dation, Kiliani Fischer Synthesis, Osazone and inter con-

version.

2 Aromaticity and Hucke'’s rule.

3 Detailed preparation and froperties of tenzene,

toluene, benzene sulfonic acid, nitrobenzene, anilinz, diaz-
onion salt, benzaldehyde, benzoic acid.

)
v
&

4 Hydrexy acids

Lactic acid, citric acid, general mettods of 'p}cp:a-
ration and distinction between « and 8 hydroxy acids.

Stereochemistry of hydroxy acids.

5 Polymethylenes and Baeyer's Straim Theory
including preparation and properties,
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syt Y GROUP—C
~ APPLIED ORGANIC CHEMISTRY

1 Syrthetic applications of the following reagents in

- organic chemistry :
CH

AOCH< ), and AICI,
CH,

i | ﬁ;icf introduction of TLC, paper and gas chromato-
-, .graphy.
3 (a) ‘Organic polym-rs and resins.
. (b) ._Bricf idea of proteins.
4 .Tcgt of functional groups.
.- Chemistry Practical
PAPER—IV
%l Marks—5) Time— 6 hours
S GROU ’—A —°5 Marks

| Determin. tion of Molecular weight of volatile liquids

by Duma’s bulb method.

2 Determination of molecular weight of volatile liquids

by Victor Meyer method.

3 Determination of surface tension of liquids using stal-
* agamometer and calculation of parachor values.

4. Detcrmination of co-efficient of viscesity of liquids

.~ using Ostwe1d viscometer.
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4 Determination of partition coeffient of solutes betweep

two immiscible liquids.

6 Determination of rate constant for hydrolysis of estep

catalysed by H* ions at room temperature.
9 Determination of refractive index of liquids by Abbe
refractometer and calculation of molecular refractivity
8 Thermochemistry : Heat of solutien of solute in a sol-
vent, heat of neutralisation,
GROUP—B —15 Marks

{ Gravimetric Analysis : Estimations of Ag*, Ba*’,
Ni*?, Cu*?, Cl- and SO.™".
GROUP—C —10 Marks

1 N.B. and Viva.
B. Sc. Honours Part 1II
Paper V—A (Phy:ical Chemistry)

There shall be four questions from each of the three
groups and the candidate shall be required to answer five
questions selecting at least one question and not more than
two from each group.

GROUP—A

| STATES AND STRUCTURE
1 Gaseous State

Collision number, collision frequency, collision
diameter and mean free path of molecules of & li'
(including temperature and pressure dependamce). ViscO
sity, of gases, relation between mean free path and Co-
efficent % Viscosity temperature and pressure dependance
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of viscosity (7). Calculation of 38 from, 7, degree of
frecdom of motions, principle of equipartien of energy,
its use for determination ef Avogadre’s number,

2 Solid State :

Crystal forces, Mere about Radius ratio rule and
coordination : number of ions, steichiometric and nen-
stoichiometric defects in simple iemic solids. El:mentary
idea of X-ray diffraction techmiques,

3 Spectroscepy :

Basic principles of different types of absorption,
idea or IR, UV-vis spectroscopy.

4 Photechemistry :

Basic principles, Lambert-Beer Law, molar extinc-
tion coefficient, Stark Einstein Law of phetochemical
equivalence, Primary and secondary processes, examples
of low and high quantum yield. Photochemical reactions
such as H,+Cl,—~HCI, Hy+Br,—HBr and decomposition
of HI. Phosphorescence and fluoresence. elementary idea
of electron spectroscopy and area of its applications,

GROUP-—B
EQU]LIBRIUM
1 Thermodynamics :

Derivation of law of mass action, molal elevation
and molal depression constants, van’t Hoff reaction
isochore and isotherms Maxwell thermodynamic relations,
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Partial molar quantities, chemical potential, chemica»l
and pressure, Chemical

mixture. Absolute entropy

potential with temperature
potential in an ideal gas
and third law of thermodynamics.

2 Phase Equilibrium :

Three component systems, Idea of sorting out
triangular coordinates, partially miscible liquids and role
of added salts CI~—(NH,), SO,—H,O. Phase diagram of

cement.

3 Wave Mechanics :

de-Broglie equation. Schrodinger equation and its
application to H-atom (only interpretation of solutio:n aind
no solving). Ildea of operators Uncertainty Principle. :.
~ GROUP—-C
~ CHANGES

1 Chemical Kinetics :

Kinetics of third order reactions, h:zIf life period
and its unit, kinetics of complex reaction-side reactions,
oprosing reactions and cons cutive reactions. Chain
reactions. '

2 Flectrechemistry :

F. M. F. of concentr:tion cells with and without
transference, L'qiid junction rotential, application of
e. m. f. measurements,

Elec rcdes : Hydrogen electrode, calomal electrode,
quincne-hydroquinone elecirode, gliss electr.de, measure-
ment of pH using hydrogen ¢lectrode,
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3 Dynamic Electrochemlistry :

(a) Transport number and its determination by
Hit'orf’s and moving boundary methods Abnormal
transport number, Determination of mean activity
by e¢. m. f. method.

(b) Gouy Chapman model of double layef, elemen-
t‘“ary idea of over potential, power generation in

fuel cells, thern:odynamics of corrosio..

4 Surlirce Clemistry : ,

Types of adsorption, adsorption isotherms, Freua-
dlich, Langmuir and Gibbs adsorption isotherms : Limita-
tioas and aprlications. '
PAPER -VI
(INORGANIC CHEMISTRY)

Five questions will have to be answered szlecting at
least one question and not more than two from each of the
three groups. Four questions will be set fro.n each group.

GROUP—A
THEORETICAL INORGANIC CH:MISTRY

1 Atomic Stra:ture:

., Id=a of de Broglie waves. Schrodinger equation
and its derivation. Significance of wave function, Normal
‘and orthogonal wave functions. Probablity density pattern
for H-atom (qualitative idea only and no derivation reqd.),
‘.r,ad.i:'al and angular wave functions, sign of wave functions.

2 Bonding Moudels in Inorganic Chemistry,

(a) Molecular orbital method (qualitative treatment
only), L C A O combinations of s-s, s-p, p-p, p-d orbitals
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Rules of L C A O bonding, antibonding and non-bondilg
orbital, simpls MO diagrams of homonuclear diatomic

molecules, calculation of bond order.

(b) Factors affecting redii of ions, radius of polyatomic
ions, efficiency of packing, radius ratio, ldea of structures

ionic compounds of AX (ZnS, NaCl, CsCl) and AX,
(CaF,, TiO,, SiO,) types. Idea of delocalization of

—electrons, structure of CO,*~, NO,~, 8Oy, CO, and O,
molecules,

3 (a) Co-erdiration Chenlistry :

CFT,CFSE calculations, effects of C F splitt-

ing, chelates.

(b) Metallic Banding :

M O method of explanation of bonding in metals,
outline of structure of interstitial alloys and substitutional

alloys. Superconductivity and its applications.

4 Nuclear Chemistry ;

Ground state properties of nucleus-constituents of
nucleus, nuclear properties, binding energy per nucleon
and stability of nucleus. a, and 3 emissions and their pro-
perties, concept of potential barrier, radioactive decay law,
partial decay constant, half life and mean life periods,
Features of 4n, 4n+2, 4n+3 and 4n+1 redioactive series,
Nuclear fusion and stellar energy, idea of theory of origin
of elements, nucleosynthesis of light elements.
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GROUP—B
SYSTEMATIC CHEMISTRY OF THE ELEMENTS
Complex formation in block elements.

General chemistry of the following elements with

reference to their periodic position, important com-

pounds, their structures and uses :

(a) Nitrogen, Phosphorus, arsenic, antimony and
bismuth.

(b) Oxygen, sulfur, selenium and tellurium.

Comparative chemistry of the following transition
metals with reference to their P. T. Position, oxida-
tion states, complex formation and formation of orga-

nometallic compounds :

(a) Chromium, molybdenum and tungsten.
(b) Manganese,

(¢) Platinum metals.

General Chemistry of f-block elements :

- Electronic configuration and periodic position of
lanthanides and actimides, lanthanide contraction and

coniequences, magnetic properties of Janthanides.

GROUP—-C
INTRODUCTION TO ADVANCED TOPICS
Organometallic Chemistry :

.. Definitions, idea ef nomenclature of simple organo
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1nds, E A N rule, jonic and clectron deﬁ.

metal alkyls of greap 1,2 and 13 elemgpy,
onyls, nitrosyls and ferrocenes,

metallic comp
cient compouds,
Elementary ideg of carb

2 Inorganic Chemistey in Bio'ogicel Systems :

Elementary idea of the rcl: of the follw,ing

metals in biological systems : Na, K, Mg, Ca, Fe and Co,

3 Spectioscopy :
Mameiery idea of “rinciples end sim!le eppliza.
tions ' "t ithwirp:
(1) Ruluil o ccL 080 1y ) Mossb ner ‘" cClrescopy.

4 Inorganic Chains, Rings, Cages avd Clusters

Flementary idea of the terms involved with
examples, idea of catenction and intercalation chemistry,
and hetsro polyanions, borazines, boranes and metal-
metal bonding.

PAPER—V1] (ORGANIC CHEMISTRY)

There shall be four questions from each group
and the candidate shall be expected to answer FIVE

questions sclecting at least ONE question from cach
group,

GROUP—A
REACTIONS AND MECHANISMS

1 General Principles :
)

Hyperconjugation, mesomeric effect, hydrog®®
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bond, intermediate species, their detection and charasteri-
sation. Carbocation, carbanion carbens, Niteene and
benzyne.

2 Types of Reactions:

Nucleophilic substitution at saturated and unsatu-
rated carbon electrophilic and nucleophilic substitution
in benzene nuclens. Addition reactions electrophilic aad
nucleophilic elimination reactions-Hofmann’s rule and
Saytoze rule.

3 Name Reactions and Rearrangement

Name reactioas and rearrangaments involving

simple aliphaticnd srowa 7o sci1doua

G-CUo 3
LCetsiled Stady of Diffireut Clats:s o/ Compounds
1 (a) Polynuclear hydrocarbons

Naphthalene, anthracene and Phenanthrene.

(b) Amino acids.

2 Heterocyclic Compounds

Furan, thiophene, Pyrrole, pyridine, quinoline

and isoquinoline,
3 (a) Dyes

Azo, TPM dyes, Phthalein dyes, Zanthene dyes,

Vat dyes (indigo including its structure and stereo-
Chemistry).
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(b) Natural colouring pigment.

Anthocyanins, flavones and isoﬂavones-gemr“
methods of isolation and structural elucidation,

4 Alkaloids and Terpenes

Brief idea of general methods of isolatien sy

structural slucidation.

GROUP—-C

Analytical and Applied Organic Chemistry
1 Drugs

Sulfa drugs, antimalerials, antibiotics, analgesics,
pyrigenic sedatives, antiseptics.

2 Synthetic fuels and propellants.
3 Explosives, insecticides, adhesivea.

4 Use of reagents
HI10,, lead tetraacetate, N. B. S., Br,, SeO,.
B. Sc. (Hons.) Part 111
Chemistry Practical

Paper—VIII
Time—6 hours Full Marks—100
GROUP—A

1 Qualitative inorganic analysis of mixture containing

six radicals e, g. these give below onme interfering
redical must be there.

Basic radicals : Ag*, Hg*%, Pb*?, Bi*?, Cd*?, Cu*’.
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Sn*é, Fe*®, Al*', Cr**, Ni*%, Co*!, Co**, Z,**,

Mn*?, Ca*?, Ba*?, Sr*?, Mg*?, Na*, K*, NH,*,

Acid radicals : CO,~2, §O,~%, SO,~%, S~*,NO,~, NO, ",

Halides. Oxalate, Acetate, Borate, Fhosphate,

P

GROUrP—38 ~ 40 Marks

Preparation of organic compounds ;—
a) Acetylation of salicylic acid, aniline and p-tolui-
dine.

b) Benzoylation : Preparation of benzanilide and ben-
zoyl derivative of p-toluidine.
¢) Nitration : preparation of p-nitroacetanilide pioric

acid, and m-dinitrobenzene.

d) Reduction—Preparation of m-nitroaniline from

m-dinitrobenzene.

¢) Oxidation : Preparation of (i) benzoic acid from
benzaldehyde, and (ii) anthranilic acid anthran-

cene.
f) Esterification : Preparation of ethyl benzoate.

Determination of the molecular wieght of organic

acids by silver salt method.

3 Volumetric estimation of glucose,

N. B. and Viva. —20 marks
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B. Sc. SUBSIDIARY, PART—I
CHEMISTRY

Five questions will have to be ansewered selec.
ting at least one question from each group. Four que,

tions will be set from each group.

GROUP—A

PHYSICAL CHEMISTRY

1 The States

(a) Gaseous State : Kinetic theory of gases, deriva.
tion of kimetic gas cquation, deduction of gas laws, calcu-

lation of gas constants and kinetic energy.

(b) Types solic, ¢ wial fircrs, 77 o consianc, of
angles, seven crystal syt ias, liw of ratioral indices,
Bragg’s law, Lathice Energy, Bora Haber Cycle.

2 Thermochemistry

Heat in chemical reactions, reaction enthalpy,
standard enthalpy changes, Hess Law, Kirchoff Law, Bond
energies and determination.

3 Ionic Equilibrium

Ionic product of water, pH, pka, pkb and pkw,
buffer solution. Idea of role of buffer solution in day-to-
day life. '

Solubility product and its applications in salt
analysis common ion effect. Conductance specifie, equi-
valent and molar,
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4 (a) Chemical Kinetics : Rate of reaction, order and
molecularity, cxpression for specific rate constant of first

order r:action, half life period, unit,

(b) Coiligative Properties

Colligative properties, 0smosics, osmotic pressure

and its determinasion. Vapour pressure, Roult’s law of

lowering of vapour pressure. Relation between osmetic
pressure and lowering of = o pour rressure.
(R UP
INORGANIC CHEMISTRY

1 Atomic Structure and Bonding

" Features of H-spectra and Boht's theory, shapes

of orbitals and their labellings, idea of quantum number
Pauli’s exclusion Principle, Hund’s rules, Aufban principle

Electronic configuration of elements.
Idea of ionic and covalent tonds, I. P, E. N, and
E. A, Fajan’s rule.
2 Chemistry of the following elements :

Ll, Sn, Fluorine, Chlorine, lodine,

3 Principles involved in the volumetric and gravimatric

estimations of Cut** and iron.

4 Isotopes : Bricf idea of detection and separation, tracer
techniques radiocarbon dating.
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GROUFP—C

ORGANIC CHEMISTRY

1 Strueture and Mechanism :

Hybridiration, bond angl: tond length, idea of
and bonds, inductive effect, electromeric effect aad
mesomeric effect, bond fission and flssion products,

element:ry idea of reagents and tyres of reactions.

2 Nomenclature :

Acqu :intance with IUPAC nomenclature of aliphatic
and aromatic comypund-,

3 (1) Alcohols : monohydric,
(b) Grignard’s reagent.

4 ldea of purification of compounds, criteria of purity,
Chromatography.

B. Sc. Part—]
Subsidiary

Chemistry Practical

Time— 5 hours Full Marks—2$
GROUP ‘A’ (INORGANIC CHEMISTRY)—12 Marks
1" Yolumetric Analysis :

() Acidimetry and alkalimetry

(b) Use of potassium Permanganate and potassium

dichromate, ledometry.
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GROUP—‘B’

2 Organic Detection :—Detection of nitrogen, sulphur

and helogens in ergamic compounds.

Dectection of the follewing functienal greup of Organic
eompounds (1) CH (Phenolic), (ii) CHO (iii) C=0 (iv)
COOH, (v) NH, and (vi) NO, 8 marks

3 Reeord of class work and viva-voce S marks
1, Se. Part—I1 Subsidiary

CHEMISTRY

Five questions will have to be answered selecting
et least owr: question and not more than two from each
group. Four questioms will be set from eaeh greup.

GROUP—-A
PHYSICAL CHEMISTRY

1 States of Matter :

(#) Gascous State :

vander Waal equation (me derivatien), critical cons-
tants collision no, collision froquency, mean free path.

(b) Solid State :

Bra-ais lattices and lattice planes, elementary
idea of types of lattices amd stoichiemetric and no 1-

~Stochiometric defects in simple ionic solids.




()

9 Thermolynami-s :

Definitions of t>rms : sys'=mm, evt -nsive, intensive>

proparties. First and second laws of thterme lynamics,

Carnot theorem and Carnct Cycle.

3 (a) lonmic Fcuilibrivm :

Cstwal i's ¢ lution 1w, conductance neasvrement
of dissociation cons‘ant of acetic acid. Salt Hydrolysis

Idea of theorv of aci. -base indicator:.

(t) Phase rule : Terms, equation ( no derivation

required ), 11,0 systzm, S-system,

4 (a) Chemical Kiretics :

Second order reaction, expres:ion for specific rate

constant of second order reaction, half life period and its

unit. Effect of temperature on reaction rate, Arrhenius

ldea of catalytic activity at surfaces and cataly-

equation.
oxidation, cracking

tio processes such as hydrogenation,

and reforming.
GROUP--B
INORGANIC CHEMISTRY

1 (a) Atomic Structure snd Bonding:

Idea of dulity and matter waves, de Broglie rela
tion, Schrodinger cquation (no cerivation), and idea of its
applications. [dea of orbital overlap, hybridisation of

orbitals vander Waal forces, Metallic bonding.
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(b) ldea of complex formation : doutle :alts ard

complexes, Werner’s rostulat s,
2 Introductory transition meta! Chemistry :

General features imcluding variatle cxication

states, ideas of complexss, magnetism of transition metals.

3 Chemistry of group '4 elements : C, 8i, brief irtrodu-
stiom te fullercnes and zeelit:s, Idea of major chemical
>ollutante in environment,

4 Chemistry of the following elements and their impor-
tant compounds :

(a) Fe, Co, Ni,
(br Cr,
(c) Mn.

GROUP-C
CRGANIC CHEMISTRY
1 Structu;e ard Mechanism :

Different types of isomerism, idea of F—Z nota-
tions. Elactrophilic cubstitution in ‘benzenc rucleus and

m:chanism cf nucleophitic substitution : t saturated carbon.

(general idea)

2 Natural Froducts @

(a) Carbohydrates : nomencla-ure, Classification.
Non-detailed structurzs ol glucose and fructose.

. Elementary idea of glycosides, .



(36 )

(b) Elementary idea of alkaloids and terpenes (ng
structural elusidation needed).

8 (a) Strueture of benZeme preparation and uses of

benzene diazenium chleride.

(b) Lactie acid, citric acid.
4 (a) Test of commen functional groups.

(b) Brief idea of polymers, resias, proteins and sulfy

drugs.
B. Sc. Part Il
SUBSIDIARY
Chemistry Practical
Time—3$ hours Full Marks—25

GROUP A—12 Marks

1 Qualitative inorganic analysis of mixtures containing
four radieals.

Basic radicals Ag*, Hg,*?, Pb*2?, Cu*?, Hg*?, Bi*
Cd*®%, Sb+%, Sn*?, Sn*4, Fe*?, Fe*s, Al*8, Cr+?, Nit?,

Co*?, Zn*®, Ma*®, Ca*®, Bat?, Sr+?, Mg*?, Na*, K*,
NH,*.

Acid radicals : CO,~*, S0,"%, $-%, SO,"?, NO,",
NO;~, and halides.

GROUP B—8 Marks.

2 Organic Preparation : Preparation of Organie.
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Compounds by using following reactions, - 8

(1) acetylation ef aniline and p—toluidirec.

(b) nitration of nitrobemzene.
(c) oxidation of benzaldehy.e and

(d) hydrolysis of esters like ctinl benzoate and
methyl Salicylate.

3 Recard of Class work and Viva-voce. "5

B. Sc. Part | GENERAL

Five questions will have to be answered -selecting
at least one question and not mor: than two from each
group. Four questions will be set from each group.

GROUP—A

PHYSICAL CHEMISTY

1 The States:

(a) Gaseous State : Kinetic theory of gases, deriva-
tion of kinetic gas equation, deduction eof gas laws, calcu-

lation of zas constants and kinetie energy.
]

(b) Types of solid, crystal forces, law of constancy of
angles, seven crystal systems, law of rational indices,
Bragg’s law, Latice Energy, Born Haber Cycle,

2 Thermochemistry :

Heat in chemical reactions, reaction enthalpy,
standard emthalpy changes, Hess Law, Kircheff Law, Bond -
energies and determinarion,
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$ Iouie Fquilibrium :
’ pKaA pr and pKw_

product of wat'T, pk
er solution in day-tq.

Inoic!
1dea of rolefof buff

buffer solution.

day life.
Solubility product and its applications in sal
analysis : common jon effect. Conductance specific, equi-

valent and molar.
4 () Chemical Kinetics : Rsic of reaction, order and

molecularity, expression for specific rate constant of first

order reaction, half life period, unit.
(b) Celligative Prepe:ties :

Colligative properties, osmosis, osmotic fpressure

and its deteemination. Vapour pressure, Roult’s law of
lowering of vapour pressure. Felation between osmotic

pressure and lowering of vapour pressure.

GROUP—B

INORGANIC CHEMISTRY
i1 Atomie Structure and Bending :

Features of H-spectra and Bohr's theory, shapes
of orbitals and their labellings, idea of quantum numbers
Pauli’s exclusion Principle, Hund’s rules, Aufbau principle.
Electronic configuration of elen.ents

Idea of ionic and covalent bonds, 1. P.,, E. N, énd
E. A., Fajan’s rule,

2 Chemistry of the following elements :
Li, Sn, Fluorone, Chlorine, lodine,
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principles involved in the volumetric and gravimatric

‘2

est'mations of "u*t and iron.
4 Isotopes:[’,rief idea of dciection and separation,

tracer techniques r. d.ocerbon . ating.
CROUP—=C
ORGANIC CHEMISTRY
1 Structure and Mechanicm ;

Hybricization, bond angle bond length, idea of 6 and ™
toni:, indictive cle.t, electromeric effect and meso-
meric eTect, bond fission and fission products, elementary
jdea of reagents and typ:s of reactions.

2 Nomenclature :
Acgquaintance with IUPAC nomenclature of aliphatic
and aromatic compounds,
3 (a) Alcehols: monohydric,
(t) Grignard’s reagent.
4 ldea of purification of compounds. criteria of purity,
Chromatography.
B. Sc. Part I

GENERAL

Chemistry Practical

Time—35 hours Full Marks—23

GROUP—A (Inorganic Chemistry) —12 Marks

1 Volumetric Analysis:
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(a) Acidimetry and aliealimetry
(b) Use of KMVnO, and K,! r,0,, lcdometry.

( ROU" =3 (Organic Chemistry) - 8 markg

N, S, halogens ip

[ ]

Organic Dsie.iion -etection
organic compounds.
Dete tion of the fcllowing funciional groups of

organic compounds ;
() Phenolic —OH (ii) —CHO (i) =>C=0 (i)
—CO0O0¢ (+) NH, and (vi) NO. (aromatic)

}  Recerd of clas wcrk and viva-vece. —5 marks
B. Sc. Part 11 Genmeral

CHEMISTRY

Five ques:ions will have to be zmswered selecting
at least one question and not more than two from each

group. Four que‘tions will be sct from each group.
GROUP—A
1 State; ef Matter

2) Guseons State :

vander Waal equation (no derivation), critieal
eonstants collision 10, collisien frequency, mean free

path.
(b) Selid State :

] ravais lattices and atiice planes, elementary

idea of types of lattices and stoichiometric and non-stochi-
ometric defects in simple ionic solids.



3 Thermodynamics :

Definitions of terms : system, extensive, intensive
properties. First and second laws of thermodynamics.
Carnot theorem and Carnot Cyole,

3 (a) lonic Equilibrium : Ostwald’s dilutjon law, com-
ductance measurement of dissociation copstant of acetic
acid. Salt Hydrolysis Idea of theory of acid-base indiea-
tors,

(b) Phase rule : Terms, equation ( no derivation
required), H,O system, S-system. '

4 (a) Chemical Kinetics :

Second order reaction, expression for specific rate
comstant of second order reacticn, half life period and its
unit, Effect of temperature on reaction rate, Arrkepius
equation. Idea of catalytic activity at surfaces znd cata-
lytic processes such as hydrogenation, oxidation, cracking

and reforming.
GROUP-—-B
IN ORGA.‘NIC CHEMISTRY
1 (a) Atomic Structure and Bonding :

Idea of duality and matter waves, de Broglie rcla-
tion, Schrodinger cquation {no derivation), and idea of its
"PPlications. Ides of orbital overlap, hybridisation of

°rb. L oW
Yals vander Waq] forees, Metallic bending.
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(b) Idea of complex formation | double salts and

complexes. Werner’s postulates.
2 Introductory transition metal Chemistry :
General features including variable oxidation states,
ideas of complexes, magnetism of transition metals.

3 Chemistry of group 14 elements : C, Si, brief intredu-

ction to fullerences and zeolites. ldea of m2jor chemical

pollutants in environment.

4 Chemistry of the following elements and their impor-

taat compounds :
(a) Fe, Co, N1,
(b) Cr,
(¢) Mn,
GROUP-—-C
ORGANIC CHEMISTRY

1 Structure and Mechanism :

Different types of isomerism, idea of E—Z notations.
Electrophilic substitution in benzene nucleus and mecha-
nism of nucleophilic substitution at saturated carbon.

(general idea).
2 Natural Preducts :

() Carbohydrates : amomenclature, Classification.
Non-detailed structures of glucose and frustote.
Elementary idea of glycesides.
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(b) Elementary idea of alkaloids and terpenes (no
structural elucidation needed,

3 (a) Structure of benzene preparation and uses of
benzene diazonium chloride.
(b) Laciic acid, ciiric acid.
4 (a) Test of common functional gronps.

(b) Brief idea of polymers, resions proteins and sulfa
drugs.

B. Sc. Part 11
GENERAL
'Hm.c——S hours Fuil Marks—2§
GROUP—A (12 marks)

1 Qualitative inerganic analysis of mixturer containing
4 radicals

Basic radicals : Ag*, Hg,**, Pb**, Cu'’, Hg®+, Bitt,
Cd3+, Sb*%, Sn**, Sn*4, Fet?, Fe?t, Al**, Cr®*,
Nit*, Co?**, Zntt, Mn3+, Ca?*, Ba?*, Sr?t, Mg“,
Na*, K*, NH,/*,
Acid radicals : CO4*, 504*7, 8*7, S0,.*-, NG,
NO,~, halides.

GROUP—3 (8 marks)

2 Organic preparalions : Preparation of organic cim-
pounds by using the following reactions : 8
(a) Acetylation of aniline and p-toluidine
(b) Nitration of nitrobenzene
(¢) Oxidation of benzaldehyde
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(@) Hydrolysis of esters like ethyl benzoats apg methyl

salicylate

3 Record of Class work and viva-voce.

B. Sc. Part 111 GENERAL

e questions will be set covering four from

Twelv .
n will have to be answe,, d

cach group. At least one questio
from each group.
GROUP—A
PHYSICAL CHEMISTRY

1 Physical properties of liquids and their application in
establishing molecular structure : viscosity, surface

tension and refractive index.

% FElectrochemistry :

(a) Standard electrode potential E. M. P. and appli-

cation of e. m. f. measurements,

(b) Transport pumb:r and is measurement by

Hittorf’s method.
3 Chemical Kizeties and Catalysis :

(a) Idea of side reactions, opposing reactions and

conseentive reaction, Chain reactions.

(t) Catalysis : Difinitions and classification, Theory

of catalysis. Ideas of acid base and enzyme

catalysis,
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4 Photochemistry :

Basic principles, Lambert-Beer Law, Stark-Einstén
Law of P.C. Equivaleace, H,+Cl, and H,+Br,
reaetions (only reactions) Quantum yield, Phosphore-

sience, fluorescence, elementary idea of photoelectren
| spectroscoph.

GROUP-—-B

INORGANIC CHEMISTRY
1 Atomic Structure and Bending :

idea of V B T and M O T (qualitative treatments only)

MO correlation diagram for hemonuclear diatomic

molecules. Calculation of bond order on its basis.
(b) Complexes :

E. A. N. rule, shapes of d-orbitals Nomenclature,

isomerism.

2 Outline of the chemistry involved in the following

industries cement, fuel and industrial gases.

3 Uses of organic reagents in inorganic analysis : ED T

A. dimethyl glyoxime, a-nitrose S-naphthel, cupeferon
4 Chemistry of the following clements and important

compounds.

(a) N,P, As,

(b) 0O,S,Sc.
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GROUP—-C

ORGANIC CHEMISTRY

| 1 Stracture and Mechanism :

Hypercon jugation, carbonium and carbanion, carbep,

pitrene (imp. reactions
Addition reactions electrophitic and nucleophilic elimin,.

on reactions, saytzeff rule. Friedal Craft reaction,

involving nitrane formution)

Pinacole-pinacolone rearrangement,

1 Synthetic Organie Chemistry :

(a) Malonic ester and use in synthesis A A E.
(0) Use of the following reagents in organic chemi-
siry : Na, HNO,,LiAllH, and Al Cl,

4 Aromaticity and Hiickel’s rule.
B. Sc. Part Il (General)
Chemistry Practical
Time—* hours Full Marks—25

GROUP A (INORGANIC CHEMISTRY)

1 Gravimetric Analysis : Fstimation of Ag*, Fa*’
Cl- and SO 10 Marks

2 GROUP B (PHYSICAL CHEMISTRY )

One experiment to be set. 10 Marks

(a) Determination of surface tension of liquids ( ¢. &
Benzene, Acetone, Chloroform ) using stalagmo:

meter.
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(b) Determination of Co-efficient of viseosity of

liquid e. g. Benzene. Acetone, Chloroform using
Ostwald Viscometer.

(c) Determination of Partition co-efficient of solutes
between two immisicible liquids.

(d) Determination of Molecular Weight of volatile

liquid by Victor Meyer Method.

1 Recerd of class work and viva-voce. —5 marks



