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Paper [ A (Physical Chemistry)

Five questions will have to be answered selecting at
least one question 2rd rot more then two from esch group.
Four questions will be set from each of the 1hree gIOUD,

GROUP-A

THE STATES

1. Gaseous State

Kiaetic theory of gases, derivation of kinetic gaa
¢Quation, deduction of gas laws, calculation of gas
constant and kinetic energy, Maxwell-Boltzman distribu-
tion law of velocities (cerivation not needed) and energy,
distribution curves at different temperatures, caleulation of

Wit probable, average and root mean square velocities of
@olecules,



{ &}

Real gases, compressibility faclor, derivaiion from
ideality, various equations of state for real gases with
special emphasis on vander Waal equation of state and its

application to the calculation of Boyle's temperature,
2 Liquid State :

Qualitative reatment of the siruciure of the liquid
state including various approaches to the structure of
liquids, radial distribution function, physical properties of
liquids (molar volume, vapour pressure, surfacs tension,
parachor),

3 Solid State :

Types of solid, crystal forces, law of constarc: of
angles, seven crystal systems, law of rational indices, Jabe-
Iling the planes, Miller indices, qualitative idea of roint
and space groups, elementary idea of symmetry, symmelry
clements,

4 Colloidal State ;

Definitions, classification, preparation of collcidal
wlution and their purification, properties of colloids,

protection of colloids, application of colloids,
GrRoyUs. B
EQUILIBRIUM
I Chemical Equilibrium :

Reversible and irreversible reaction, statement of law

[3)

of mass action and its kinetic derivation, equilibrium
constant for I mogeneous and heterogencous reactions,
relationship between Ke, Kp and Kx, Le chatelier Princi-
ple and its applications.

1 (a) The First Law In Action : Thermochemistry ;

Heats in chemical reactions, reaction enthaipy, standard
enthalpy changes, Hess Law, Kircho's Law, Relation
between Hand U, bond energies and their det:rmination

enthalpizs of ions in solutions.

b/ Thermodynamica—1,

Thermodynzmic terms : systems, extensive and
intensive pioperties, thermodynamic process, state func-
tions and exact differentials.

3 Thermodynamics—il,

Work done in a system, internal energy, first law of
thermodynamics, heat c. pacities, relation berween Cpand
Cv, isothermal and adiabatic processes for ideal gas, rela-
tion between P-V, V-T zad I-T for idea] gas, adiabatic
processss for ideal gus, adiabatic reversible expansion of
ideal gas. elementary idea of entropy and elausius
in:qlity

4 lonic Equilibrium

lonic product of water, pH, pK,,7K), and Pk,
buller solution, buffer index, buffer capacity, buffer range,
pi of bufler solution, Idza of role of buffer solutions in doy
(0 day life, Uissociation comstant of acids and bases,
solubility preduct and its applications in sal anaiysis,
Common ion effect, HSAS coscept.




(4)
GROUP-C
CHANGES

1 Chemical Kinetics

Rate of reaction, order and molecularity, expression
for spzcific rate constant of first order reaction, half life

eriod, unit, experimental determination of order of

reaction.
2 Dilute Solutions and Changcs of State ~I

Colligative properties, Osmosis, osmotic pressure
and its experimental determination, van’t Hoff factor,
vapour pressure, Roult's Law of lowering of vapour

pressure.

Experimental determination of relative lowering of
vapour pressure and molecular weight determination,
relation between osmotic pressure and lowering of vapour

pressure.

3 Dilute Solutions and Changes of States— 11

Elevation of boiling poiat of solution, depression of
freezing point of solutions, experimentzl determination
of colligative properties, abnormal colligative propertics

of solutions.
4 Processes at Solid Surface :

Elementary idea of crystal growths, Adsorption :
Physisorption and chemisorption, chemisorbed species.
Idea of catalytic activity at surfaces and catalytic processes
such as hydrogenation, Oxidation, cracking and reforming,

(5 )
PAPER—I B

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

Group—A

FOUNDATION
I Atomic Structure,

(a) Features of H-spectra and Bohr’s interpretation
of H-spectra and limitations, refinement to Bohr

theory, Bohr-Sommerfeld theory.

{b) Shapes of orbitals and their labellings, idea of
quantum numbers, Pauli’s exclusion principle,
Hund's rules, Aufbau principle, Elecironic confie

guration of elements.
2 Bonding Medels in {norganic Chemistry.

{a) onic bond : Energetics invelved in ionic bond
formation. Born Haber cycle, Radius ratio rule,
different types of crystal lattices, Fajan's rule,l.P.,

Inert pair cffect.

{b) Covalent bend ; Exceptions lo the octet rule, idea
of arbital overlap, hybridization of orbitals,

(c) Vander Waal's forces, H-bonding.

3 (a) Nomenclature of Inerganic Coempounds,

Acquaintance with FUPAC use of mubiplying
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affixes, enclosing marks, numbers and Ietters.
Names for ions and radicals, hetero and is poly-

anions,
(b) Acid-Base Chemistry :

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

in 2qua acid strength, HSAB concept.
Periodicity :

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

post transition metals,

GROUP-B
SYSTEMATIC CEEMISTRY OF THE ELEMENTS.
Hydrogen and hydrides :

Position in P. T., isotopes of hydrogen, ortho and pars
hydrogen. Hydrides : ionic, covalent, metallic and
intermediate.  Hydrogen ion. H,0, : preparation,

properties, structure and uses,
Principles of metallurgy :

(a) Idea of Moh's scale of hardness of minerals,

Holme's classification of metals into five groups,

(7))

general methods of extraction, their position in

electrochemical series apd extriction, Gibbs free

energy.

(b) Principles of various concentration methods :
Celcination, roasting ard smelting, Roleof
carbon and other reducing agents. Elcctrolytic
reduction, hydrometellurgy, metheds of refining
and purification, electrolytic, chromatographic,
ion exchange, solvent extractior, oxidative refin-
ings. Zone refining, Kroll's process, Van Arkel

d: Bocr method, Mond’s precess.

3 Chemistry of the foliowing metals :

{a) Li,Be, Ra (b)Sn, Pb.

Chemistry of halogens with reference 10 extraction,

oxidation states and halides.

GROUP-D

MISCELLANEGUS TOPICS

(8) Molecular Symmetry : An introduction.

Symmetry elements and symmetry o‘pcr’ationsv
centre of symmetry, axis of synmetry and plane

of symmetry (definitions).
(b) Elemertary Magnetochemistry :

Types of magnetic behaviours, pars, diaand
ferromagnetism, dependence of paramaguetism on

S&L.
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2 Prirciples involved in the volumetric estimations of

Ag*, Cu*t,iron and Ca't,
3 Principles involved in the gravimetiic estimation of
Cu*t, iron, Ni*t, Mg, Batt, 50,.

4 Isotopes : detection and separation, Tracer techniques

and applications, radiccarton dating.
PAPER~I C (ORGANIC CHEMISTRY)

There shall be three groupsof 4 questions each,

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

each group.
GROUP-—A

FOUNDATION
1 Shapes and Structure of Organic Molecules :
Hybridisation, Bond angle, bond length and bond
cnergy. ldea of snd bonds, Shapesjstructures of

methane, ethane, acetylene and berzene molecules,

1 Nomenclature of organic compounds : Acquaintance
with [ UP A C nomenclature of eliphatic and #roma-

tic compounds,

3 Introductery Organic Reaction Mechanism :
Elementary idea of electronic distribution, inductive
effect, electromeric effect and mesomeric efiect, reso-
nance. Bond fission and flssion products, Elementary
idea of the reagents and types of reactions,

4 Flementary Stereochemistry : Brief idex of geometri-
cal and optical isomerism.

9 )
GROUP—B

DETAILED STUDY OF THE DIFFERENT
CLASSES OF COMPOUNDS.

(1) Alcohol : Monohydric, dihydric, Btribydric and

uns-turated aleohols

=

) Alcehydes and ketones.

1 (1) Carboxylic acids : mono and [dicarboxylic acids,

=

) Organomatallic compounds of Mg and Li.
¢ P

3 {a) Amines and urea: classification, preparation,

separation, distinction identification and estima-
tion,

(b " Organosulfur compounds,
Aromaticity and Structure of Benzee,

Monosubstituted benzzne derivatives,  Orientation

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

Analytical Organic Chem'stiy-1:

Qualit :tive and quantitative sgtimation of C, H, N, §,
P and Helog:ns in O:ganic compounds.

#.ralvtical Organic Chemistry-11:

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

chloride methed.




(1)

3 Pariization of Organic Componuds :

Purification of organic compounds and critzria of

purity, chromatography.

4 (a) Synthetic fibres and plastics
(b) Soaps and detergamts including chemisiry of
their actions,
CHEMISTRY PRACTICAL
PAPER --1I

Full Marks—50 Time—=5 hours,
1 Volumestric analysis : -.5
(a) Acidimetry and alkalimetry
(b) Use of potassium permanganate potassium dicir-

omate and sodium thiosulphate.

2 Detactiyn of aitrogen sulphur aad halogen 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—I1
Paper 11f A ( Physical Chemistry )

There shall be four questions from each group and
the candidate shall be expected to answer five questions
sefecting at least one guestion and not more than twno

{rom each group,

GROUr—A

bt

STATES
| Gascous State:

Critical pheromena and Andrew's experiment,
intermolecvler forces erd liqui faction of gases, critical
state : relation between critical constants and vander Waal
constents, Law of corresperding  states, derivation of

reduced equation of state,
2 Liguid State :

Critical temperature and structure, Physical proper.
ties of liquids : viscosity, refractive irdex, Idea of liquid

crystals,
3 Solid State :

Brovais lattices and lattice planes, Bragg’s Law,
Lattice energy and its caleulatiors, crystal structures of
NaCl, KCl, Zn§ and diamond. Radius ratio rule and

coordination number,
4 Colloids

Lyophilic and Iyophobic colloids, coagulation,
dialysis, Hardy Schulze Law, Tyndall eflect, Brownian
movement, electrophoresis, origin of charge, gold number,

size determination, electrokinetic  potential, gel,

emulsion,
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GROUP--B
EQUILIBRIUM
I Thermodynamics :

Second Iaw of thermodynemics, Carnot Theorem,
Carnot Cycle, Entropy aud its probability view, eniropy
change for reversible and irreversible processes and ides
gases: entropy of mixing of idea! gases, (ree energy and
work function criteria of chemical re cioms, Gibba
Helmholtz Equation, Clausius-Clapeyeron equation snd its

applications,
2 Tonic Equilibriom :

Ostwald's dilution law, conductance measurement
of dissociation constant of acetic acid, relative strength of
acids and bases and effect of substituents on them. Sal:
hydrolysis, application of conductance for determination
of solubility product, degree of ionisation, hydrolysis
constant, Theory of acid-bsse indicators.

3 Phese Equilibrivm

Phase rule, terms and derivation, one component
water and snlfur gysteme, tun comnanant calid and Hanid
systems (Ag-Pb, Mp-Sn, KI-H,0, Fe1 -1, 0) Triantig
mixture, azeotropic mixturc, congruent- and incongruent
compounds,

4 Distribution Law :

Nernst distribution law, factors affecting partition

coeflicient, thermodynamic derivation, limitations and

(13)

applictions, modification in czse of association dj:soriu-

tion and chemical change.
GROUP-C
CHANGES
1 Chemical Kiretics :

second order reaction, expression for specific rate
constunt of sccond order reaction, balf life period and its
unit, effeer of temperature on reaction rate (Arrhenius
cquation’, cficei of catalyst on reaction rate. Energy of
activation ¢nd its determination. Experimental measure-
ment of order in acid catalysed hydrolysis of methyl
eeetate, saponification of ester and inversion of cane sugar,
first order gas phase reaction (Lindemann theory).

2

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

Conduciaiuce of civctiolyics, cul} Wistaul, specific
conductance, equivalent conductance and melecular con-
ductance, efTect of dilution on various types of conductancs
and their measurement, Kohlrausch’s Law of indepen-

dent migration of ions and its applications, conductome-
teric titration,
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4 FElectrochemical Cells :

Reversible and irreversible cells and electrodes,
B, M.F. of a cell and its measurement, Galvanic cells,
electrode potential and ifs origin, standard electrode
Potential, Nernst equiici, determination of electrode
potential, concentration cells, deflnition, classification,
working of concentration cells and their applications,
potentiometric titrations (acid-tase, recex 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. 1dea ef ground
state term Symbols. Excicd slac (el symbol for 7

system.
2 Bonding Modela:

(a) Expansion of valence Bond Theory, qualitative

treatment, simple applications. Sidgwick—Powell theory,

(15 )

structures  of BF,, NH,, H,0, PCl;, CIF,, SF,,
I,7, SF; and IF,. and bonds,

(b) Metallic bond—idea of free electron theory

[Zand V. B. T. explanation, conducters, semi conductors.
3 Coordin:tion Chemlutiy :

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

pounds, Isomerism-types with examples,
4 (a) Nomenclature ol Irorganic Compoupds :

IUPAC nomenclature of coordination compounds

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

Protonic/aprotic solvents. lnorganic reactions in

lig N and liy 50, Solutions of metals in liq Ni,,
GROUP-B
SYSTEMATIC CHEMISTRY OF THE ELEMENTS
I General Chemistry, structure and bonding of
(a) Noble gas compounds,

(b) Pseudo halogeus and polyhalides.

[

Intreductory transition metal chemistry : Generul
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features including variable oxidation states, comp.

lexes, atomic/ionic sizes and magnetism.

3 General Chemistry of the following elements with
special reference 10 periodic position, oxication states,
raactivity, oxides, halides, complexes, erganometallic
chemistry and uses :

(a) Se, Y, La (b) Ti, Zr, Hf (c] V, Nb, Ta (d) Fe,
Co, Ni.

4 Chemistry of Group 14 elements @

c, Siand G : Carbides, silicates and tetrahalides,
1422 of fullzreacs and z2olites.
GROUP-C

SOME APPLICATIONS AND MISC. TOPICS

1 Speclrostody

Elementary qualitative idea of rezions principles

and simple applications of the following :
i. 1. spectroscopy, UV -vis spectroscopy.

7 Analytical Chemistry :

(1) Use of complexation reactions in qualitative
inorganic mixture analysis, Organic reagents in inorganic

analysis: ED T A, dimsthyl glyoxime, oxine, 0-nitroso

B-1aphthol, cupeferon, thirsalieylic acid.

(b) Theory behind the group separation in inorga-

pic qualitative cationic analysis.

(17 )

3 Oxidation and Reduction : Applications of the con-
cept.
Readox half reactions, kinetic factors, redx

stability in water, oxidation by atmospheric cxygen.

4 ra) Outline of the chemistry involved in the following
and ailied pherovena:cement, steel, water, fuel and
industrial gasss,
(b) Idea of major chemical pollutants in environment,
PAPER-- 1.C (ORGANIZ CHEMISTRY )
Four questions will be set from each group. Five

questions will have 10 be answered selecting at least one

q1-stion and not more than tvwo from each group.
GROUP—A
FOUNDATION
1 Stereochem'st:y—I

Stereoicomerism, projection formulae eloments of
symmetry, geom trical and opiical i erism, E-Z, D-L
and R-S modes of nomencliture, threo and erythre,
elementary idea of configuration, —diastercoisomerism.

Asymmetry and disymmetry.
2 Stereochemisty —I!

Tautomerism, keto and enol tautomerism estimation

and enolic content,
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3 Reaetion Mechaphim
Electrophilic substifution in beazene nuelems,

mechanism of nuleophilie substitation at raturated

carbon,

4 Name fexct s
Name reactions involving topics ir group=F,

GROUP=)

DETAILED STUDY OF DIFFERENT (LASSES OF
COMPOUNES
Nomenelaturs, clasification, stracture and configu-
ration of glacose and fructose, Ring ctructure, Ruff degra-
dation, Kiliani Fischer Synthesis, Osazone and inter cone
version.
2 Aromaticity and Hucke!’s rule,

3 Detailed preparation and rroperties of tenzene,
toluens, benzenc sulfonic acid, nitrobenzene, sniline, diaz-
osion salt, benzaldehyde, benzoie acid.

4 Hydrexy acids
Lactic actd, citrie acid, general mettods of prepa-
ration and distinction between a and § hydroxy acids,

Stereochemistry of hydroxy acids.

5 Polymethylencs and Baeyer's Strain Theory

iacluding preparation and propertics,

(19 )
GROUP—C
APPLIED ORGANIC CHEMISTRY

Syrthetic applications of the following reagenis in

organic chemistry :

CH

3
AIOCH<  }; and AlCI,
C

Hy
Brief introduction of TLC, paper and gas chromato-

graphy.

(a) Organic polym rsand resins,

(b) Briefidea of proteins,

Test of functional groups,
Chemistry Practical

PAPER~IV

Fil Marks—$) Time—6 hours

GROU’—-A =15 Matks

Determin: tior of Molecular weight of volatile liquids
by Duma’s bulb method,

. Determination of molecular weight of volatile liguids

by Victor eyer method,

Determination of su-face tension of liquids using stals

agamemeter and caloulation of parachor values,

{ Detormination of co-efficient of viscesity of liquide

using Ostw. 14 viscometer,
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5 Determination of partition cocfient of solutes between
two immisc'ble liquids,

§ Determination of rate constant for hydrolysis of ester
catalysed by H* jons at room temperature.

7 Determination of refractive index of liguids by Abbe
refractometer and calculation of molect lar refractivity

§ Thermochemistry : Heat of solution of solute ina sol-
vent, heat of neutralisation.

GROUP—B —15 Marks

| Gravimetric Analysis : Estimations of Ag, Pat?,
Ni*3, Cu*?, Cl~ and 50,72,

GROUP-C —10 Marks

1 N.B, and Viva,
B. S¢. Honours Part 11
Paper V—A (Phycical 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 Gaseons State

Collision number, collision frequency, collision
diameter and mean free path of molecules of a gas
(including temperature and pressure dependance). Visco-
sity, of gases, relation between mean free path and Co-
efficent § Viscosity temperature and pressure dependance

()

of viscosity 7). Calculation of & from 7, degree of
E)

freedom of motions, principle of equipartion of energy

d . . ,

its use for determination of Avogadre’s number

2 Solid State ;

Crystal forces, More about Radius ratio rule and
coo-rdmauon:number of ions, stoichiometric and nen-
stoichiometric defects in simple jonic solids, E|

. | ‘mentary
idea of X-ray diffraction techniques,

3 Spectroscopy

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

4 Photochemistry :

- Basic principles, Lambert-Beer Law, molar extinc-
ion i ¢ Finstei
coeflicient, Stark Finstein Law of photochemical

equivalence, Primary and secondary processes
of low and high ;

t

. examples
quantum yield, Photochemical reactions
such as H,+Cl,» HCJ, Hy+Br,

. —HBr and decomposition

P 2
f hosphorescence ard fluoresence, elementary idea
of electron spectroscopy and «rea of its applications

GROUP—B
FQUILIBRIUM
1 Thermedynamics ;

Derivation of law of mass action, molal elevation

iind molal depression constants, van't Hoff reactio
18 i i
ochore and isotherms Maxwel] thermodynamic relations

)
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Partial molar quantities, chemical potential, chemical
poteniial with temperature and pressure, Chemical
potential in an ideal gas mixture. Absolute entropy

and third law of thermod; namics.

2 Phase Equilibeium
Three component systems, ldea of sorting out
triangular coordinates, partially miscible liquids and role
of added salts ClI"—(NH,) 80,—H,0. Phase diagram of
cement.
3 Wave Mechanics :
de-Broglie equation, Schrodinger equation and its
application to H-atom (only interpretation of solution and
no tolving). 1dea of operaters Uncertainty Principle.
GROUP=C
CHANGES

{ Chemical Kinetics:

Kinetics of third order reactions, half life period
and its unit, kinetics of complex reaction-side reactions,
oprosing reactions and  cons cutive reections. Chain
reactics.

) Flectrochemistry

T, M, T, of concentr: tion cells with and without
transference, L'quid juncticn rotential, application of
g, m. f. measurements,

Elec redes : Hydrogen electrode, calomal ¢lectrode,
quincne-hyquuinme elecirode, gluss electr de, measuse-

ment of pH using hydrogen tlectrode,

- (23

3 Dynamic Electrochemistry :

(a) Transport number and it determination hy
Hitorf’s and moving boundary methods Abnoimal
transport number, Determination of mezn activity
by e. m. f. method.

(b) Gouy Chapman wolel of double laver, elemen-
tary idet of over potenticl, power generation in
fuel cells, thermodynamics of corrosion,

4 Surfrce Clemistry
Types of adsorption, adscrption isotherms, Freun-
a H 1
dlich, Langmuir and Gibbs adsorption isotherms : Limira-
tions and applications,
PAPER -VI
(INORGANIC CHEMISTRY)
I Five questions will have to be answered szlecting at
east one question aad not mere than two from each of the
three groups. Four questions will be sct fron each groap
GROUP—A
THEORETICAL INORGANIC CHEMISTRY

1 Atomic Stim:vre

Id=a of de Broglis waves, Schrodinger equation
and its derivation, Significance of wave function, Normal
and orthogonal wave functions, Probeblity density patizra
for H-atom (qualitative ides only and no derivation regd.),
radial and angular wave functions, sign of wave functions,

2 Bonding Mudeis in Inorganic Chemistry,

(a) Molecular orbital method (qualitative treatment

only), L. C A O cominations of s-s, s-p, p-p, p-d orbitals




(24 )

Rules of L C A O bonding, antibonding and non-bonding
orbital, simple 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
fonic compounds of AX (ZnS, NaCl, CsCl) and AX,
(CaF,, TiO,, SiO,) types, Idex of delocalization of
—electrons, structure of €047, NO,~, 505, €Oy and O,

molecules,
3 (a) Ce.ordination Che oistry !

CFT,CFSE cal:ulations, effects of CF splist-

ing, chelates.

{(h) 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 Chemistyy :

Ground state propecties of nucleus-constituents of
nucleus, nuclear properties, binding energy par nuclzon
and stability of nucleus. @, and § emissions and their pro-
perties, concept of potential barrier, radiocactive dzcay law,
partial decay constant, hulf lite and mean bfe periods,
Features of 4n, 4n+2, 4n+ 3 and 4n+ | redioactive series,
Nuclear fusion and stellar znergy, idea of theory of origin

of elements, nucleosynthesis of light elements

()
GROUP—B

SYSTEMATIC CHEMISTRY OF THE ELEMENTS

1 Complex formation in block elements,

2 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 teljurivm,

3 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,
4 General Chemistry of f-block elements :

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

comsequences, magnetic properties of lanthanides,

GROUP-C

INTRODUCTION TO ADVANCED TOPICS

1 Organometalljc Chemistry ;

Detinitions, ides of nomenclature of simple organo
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i

metallic compounds, E A N ule, ionic and clectron defi-

cient compoucs, meta! alkyls of group 1,2 and 13 elements.

Elementary icea of carbonyls, nitrosyls and ferrocencs,

2 Tnorgante Chemlstry in Bic'ogice| Syatems:

Elementary icea of the 1l of the following

metals in biological systerns * N, Ky Mg, Ca, Fe and Co,

3 Spectroscopy ¢

TMametery iCea O inciples snd im;le N

i

thags T d

(L08.1y . ) Mossb.ner : cCICt¢cRy.

(a) Raman spece
4 Tnoroanle Chains, Rings, Cages and Clusteri:

Flementary idea of the (erms involved with
o and intercalation chemistry,

examples, idea of caten: tio
and metal-

and hetsro polyanions, borazines, boranes
metal bonding.
PAFER=V11 (ORGANIC CHEMISTRY)

There shall be four questions from each group

and the candidate shall be expeoted to answer FIVE

questions selecting at lsast ONE question from each

group.

GROUP--A

REACTIONS AND MECHANISMS

{ General Principles :

Hyperconjugation, mesomeric effect, hydroges

(7))

bond, intermediate species, their detection and charasteri-
sation, Carbocation, carbanion carbens, Niteene and
banzyne,

2 Typew of Reactlons:

, Nucleophilic substitution at saturated and unsatu-
‘ratcd carbou electrophilic and nucleophilic substitution
in benzene nuclens. Addition reactions tlectrophilic and

nucleophilic elimination reactions-Hofmann's rule and
Saytoze rule,

3 Name Reactions and Rearsangement

Na setions a
AName resctions and rearranzaments involving

Detedled Siady of Difiieas O
sy on st Clawsss of Compotnds
1(a) Polynuciear hydrocarhons

Naphthalena ]
phthalens, anthracene and Phenanthrene,

(b) Amiao acigs,
1 Heterocyelic Compounds

Furan, thiophene, Pyrrol
ran, thiophene, Pyrrole, pyridine, Quinoling

and isocuinoline,
3 (a) Dyes

Azo, TPM dyes, Phthalein dyes, Zanthene dyes

5 lld !
T




(B )

(b) Natural colouring pigment.

Anthoeyanins, flavones and isoflavones-general

methods of isolation and structural elucidation.

4 Alkaloids and Terpenes
Beief idea of general methods of isolation and

structucal elucidation.
GROUP-C

Analytical and Applied Organic Chemistry
1 Drugs
Sulfa drugs, antimalerials, qntibiotics, analgesics,
pyrigenic sedatives, antiseptics.
2 Synthetic fuels and propellants.
3 Explosives, insecticides, adhesivea.
4 Use of reagents
HIO,, lead tetraacetate, N.B.S., Bty 5e0,.
B, Sc, (Hons.) Part 111
Chemistry Practical
paper—VIlI

Time—06 hours
GROUP—-A
| Qualitative inorganic analysis of mixture containing
six radicals e. g, these give pelow one interfering
redical must be there.

Basic radicals : Ag*, Hg*', phe, Bit?, Cd*t, Cut’,

Full Marks—100 H

(2)
SpH, Fet?, Al*S, Cr#s, Nitt, Co't, Co'', 7,1"
an,cany Bat?, Sr*¥, M.g”, Nat. Wt NH,*
ol R g 4
Acid radicals : CO,~%, £0,7%, 80,77, 5"*,NO,~, NO,~
Halides. Oxalate, Acetate, Boraie, Phoiphaie,
GROUr—38 ~ 40 Marks
| Preparation of organic compounds :—
2) Acetylation of salicylic acid, apiline and p.tolui-
dine.
b) Benzoylation : Preparation of benzanilide and ben-
zoyl derivative of p-toluidine.
¢) Nitration : preparation of p-nitroacetanilide pieric
acid, and m-dinitrobenzene.

d) Reduction—Preparation of m-itroaniline from

m-dinitrobenzene.

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

cene,

f) Esterification : Preparation of ethyl benzoate.

>

Cetermination of the molecular wicght of organic

acids by silver salt method,
3 Volumetric estimation of glucose,

N. B, and Viva. —20 marks




(30)
B. Sc. SUESIDIARY, PART-I
CHEMISTRY

Five questions will have 10 be ansewered selec-
ting at least one question from each group. Four ques:

tions will be tei from each group.

GROUP~-A
PHYSICAL CHEMISTRY

1 The States

(a) Gasecus State Winetic theory of gases, derivas

tion of kizetic gas cquation, deduction of gas laws, calcu-

lation of gas constants and kinetic enereys

{b) Types soid, v aiore congtane,
angles, seven ¢ sal sytoms, Lvoof ratioral indices,
Bragg's law, Lathicz Energy, Bera aber Cycie. J

9 Thermochemistry

Heat in chemical reactions, reaction enthalpy,

standard enthalpy changes, Fess Law, Kirchoff Law, Bond

energies and determination. f
3 Tenic Equitibrium
Jonic product of water, pH, pke, pkb and pkw,

puffer solution, 1dea of role of buffer solution in day-to-

day life.
Solubility product and its spplications in salt

qnalysis commo ion effect, Conductance specific equi-

valent and molar,

(3l)

4 (a) Chemical Kinetics : Rate of reaction, order and
molecularity, expression for specific rate constant of first

order rzaction, half lifz period, unit,
(b) Colligative Troperties

Colligetive properties, 0smosics, osmotic pressure

and its determination, Vapour pressure, Roult’s law of
lowering o vapour rressure, Relation between osmetic

2 POLT PIESIUIE,

nressure and lowering of
(RO
INORGANIC CHEMISTRY
1 Atomic Structure and Bonding

Features of H-spectra and Pohr's theory, shapes
of orbitals and their labelling:, idea of quantum number
Pauli’s exclusion Principle, Hund's rules, Aufban principle
Electronic configuration of elements.

Idea of ionic and covalent bonds, 1 P, E. N, and

E. A, Fajan’s rule,

2 Chemistry of the following clements :
Li, Sn, Fluorine, Chlorine, lodire,
3 Principles involved in th: volumetric and gravimatric

estimations of Cut* and iron.

4 Tsotopes : Brief idea of detection and separation, tracer

techniques radiocarbon dating.




(%)
GROUF=C

ORGANIC CHEMISTRY

1 Strveture and Mechanism :

Hybridiration, bond angl® tond length, idea of
and bonds, induetive eflect, ¢lectromeric effect aad
mesomeric eTect, bond fission and flssion products,

elemen: 17 idea of reagents and types of reactions.
2 Nomerclature :

Accu intance vit' ITUPAC nomenclature of aliphatic
and eromatic compound:.

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

4 Idea of purification of compounds, criteria of purity,

Chromatography.
B, 8c. Pari—I
Subsidiary
Chemistry Proctical

Time- 3 hours Full Marks--28

GROUP ‘A’ (INORGANIC CHEMISTRY)—12 Marks

1 Volumetric Analysis:
(@) Acidimetry and alkalimetry

(b} Use of potassium permanganate and potassium

dichromate, ledometry.

(3)

GROUP—'B'
2 Organic Detection '—Detection of nitrogen, sulphur

and halogens in erganic compounds.

Detection of the following functienal greup of Organic
ecompounds (i) OF (Phenolic), (ii) CHO (iii) C=0 (iv)
CQOH, (v) NH, #ad (vi) NO, 8 marks

3 Reeord of class work and viva-voce 5 marks
?, Se¢. Part—J1 Subsidiary

CHEMISTRY

Five questions will have to be answered sslocting
at least onc question and net more than two from each
group. Four questions will be set from each greup.

GROUP—A
PHYSICAL CHEMISTRY
1 States of Matter -
(8) Gaseous State

vander Waal equation (mo derivation), critical cons-
tants collision no, collision frequency, mean free path.
(b) Solid Staie -
Bravais lattices and lattice planes, elementary

idea of types of lattices and stoichiometrie and no:-

stochiometric defects in simple ionic solids.




(%)
2 Thermodynamics :
Definitions of t>rms : systam, ext nsive, intensive 3
properties. Firstand second laws of thermolynamics,

Carnot theorem and Carnet Cycle,

3 (a) Tonfs Fouilibrivm :

Ostwald's ¢'lution 11w, conductance meastrement
of dissoctation consant of acetic acid, alt Hydrolysis
Idea of theorv of aci: «base irdicator:,

(t) Phsse rule: Terms, ~quation ( no detivation

required ), H,0 systsm, S-sy:tem,

4 () Chemical Kiretics:

Second order reaction, expres:ion for speeific rate
constant of second order reaction, half life period and its
unit, Effect of temperature on reaction rate, Arrhenius
equation. Idea of catalytic activity at surfaces and cataly-
tic procasses such &s h)drogcna}ion, oxidation, cracking

and reforming.
GROUP--B
INORGANIC CHEMISTRY
1 (a) Atomic Structure and Bonding :

Idea of dulity and mattsr waves, de Broglie rela-
tion, Schrodingsr equation (no {erivation), and idea of its
applications, Idea of orbital overlap, hybridisation of
orbitals vander Waal forces, Metallic bonding.

(%)

(b) 1dea of complex formation : double calts ard
complexes, Werner's postulat s,

2 Introductory tramsitien metal Chemistry :

General features including variatle cxication

states, ideas of complex:s, magnetism of transition metals.

3 Chemistry of group '4 clements : C, 8i, brief irtrodu-
stion to fullerencs ard zeolitss, Idea of mejor chemical

sollutante in environment,

4 Chemistry of the fol'owing elements aad their impor-
tant compounds :

(al Fe, Co, Ni,
(b) Ct,
(¢) Mn.

GROUP~C

CRGANIC CHEMISTRY

1 Stretuse 81d Me:hanisn -

Different types of isomerism, idea of F—2Z nota-

tions, - Elzctrophilic tu*titution in benzene sucleus and

mechanism of nucleophitic substitution at saturated carbon,

(general ideq)

2 Natura! Products :

(&) Carbohydrates : nomenclaure, Classification,

Non-detailed structur2s of glucose and fructose,

‘Elementary idea of glycosides,




(36 )

() Elementary idea of alkaloids and terpenes (10
structural elusidation needed).
3 (a) Strueture of benzeme preparation and uses of

benzene diazonium chleride.

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

(b) Brief idea of polymers, resing, proteins and sulfa

drugs,
B. Sc. Part 1l
SUBSIDIARY

Chemistry Practical

Time—3 hours Full Marks—15

GROUP A—12 Marks

1 Qualitative inorganic analysis of mixtures containing

four radicals.

Basic radicals Ag*, Hgs*' ph+t, Cu*?, Hgt?, Bi!

cd+, She, Sn*?, Sn+t, Fe*?, Fet?, Al*S, Crs, Ni*?,
Co“,Zn*’, Ma*?, Ca*?, Ba*?, Sr*, Mg*’. Na*, K%

NH,*
Acid radicals : CO,77, $0,-%, §°% 80,7%, NOy",
NO,", and halides.

GROUP B—8 Marks.

2 Orgauie Preparation : Preparation of Organie.

( 37 )

Compounds by using following resctions, H]
() acetylation of aniline and p—toluidine,

(b) nitration of nitrobenzene.

(c) oxidation of benzaldehydc and

(d) hydrolysis of esters fike etiyl benzoate and
methyl Salicylate.

3 Recard of Class work and Viva-voce. 5

B, Se. Part [ GENERAL

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 group.
GROUP—A

PHYSICAL CHEMISTY

1 The States:

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

lation of gas constants and kinetic 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.

1 Thermochemistry :

Heatin chemical reactions, reaction enthalpy,
standard enthalpy changes, Hess Law, Kircheff Law, Bond
energies and determination,




(38 )

3 loute Equilibriue :

Tnoic'product of wot ', PF, PKa pK; and pKe.
buter solution. Idea of roled f bufler solution in day-to-
day life.

Solubility product and its applicetions in salt
analysis : common ion effect. Conductance specific, equi-
valent and molar.

4 (3) Chemical Kisetics : Rete of reaction, order and
molecularity, expression for specific rats constant of first

order reaction, half life period, unit,
(b) Celligative Prope:ties
Colligative properties, osmosis, OSMOLIC Dressure

. . . DA £
and its detepmination, Vapour présiufe. Poult's law of

Jowering of vapour piessure, [elation between 0smotic
pressure and lowering of vapour pressuie,

GROUP-B
[NORGANIC CHEMISTRY

| Atomle Structure and Bonding :

Features of H-spectra and Bohr's theory, shapes

of orbitals and their labellings, idea of quantum numbers

Electronic configuration of elements

Idea of ionic and covalent bonds, 1. P, E. N, and
£. A., Fajan's rule.
3 Chemistry of the following elements

Li, S, Fluorone, Chlorine, lodine.

Pauli’s exclusion Principle, Hund’s rules, Aufbau principle.

((39)

Principles involved in ike volumetric and gravimatric

te3

est mations of ¢ ut* and iron.
4 Tsotopes : Brief idea of Ceicction and separation,
tracer techniques 1z diccerbon . a'ing.
CROUP—C
ORGANIC CHEMISTRY

1 Structare and Meckanism

Hybricization, boad angle bonc length, idea of §and7T

bonds, inductive efe.t, electromeric effect and meso-

meric effect, boud fission and fssion products, elementary
idea of reagents and typ:s of rcactions,
7 Nomenelature :

Acquaintance with IUPAC nomenclature of aliphatic

- and aromatic compounds,
3 (a) Aleshols : monchydric,

(t) Grignard's reagent.

4 ldea of purification of compounds, eriteria of purity,

Chromatography.
B. Sc, Mot [
GENERAL
Chemistry Practical
Time~3 hours Full Marks—23
GROUP—A (Inorganic Chemistry) — —12 Marks

1 Volumetric Analysis :




(352)
GROUF—C

ORGANIC CHEMISTRY

1 Streeture and Mechanism :

Hybridiration, bond angl® tond length, idea of
and bonds, induetive effect, electromeric effect aad
mesomeric ¢ Tect, bond fission and flssion products,

element: v idea of reagents and types of reactions.
2 Nomexnclature :

Accu intance with [UPAC nomenclature of aliphatic
and sromatic compaunds.,

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

4 Idea of purification of compounds, criteria of purity,

Chromatography.
B, S¢. Part—l
Subsidiary
Chemistry Practical

Time— 3 hours Full Marks—-28

GROUP ‘A’ (INORGANIC € HEMISTRY)—12 Marks
1 Volumetric Analysis :
() Acidimetry and alkalimetry

() Use of potassium permanganate and potassium

dichromate, lodometry.

(%)

GROUP—B'

7 Organic Detection —Detection of nitrogen, sulphur

and halogens in erganic compounds.

Detection of the following functienal greup of Organic
eompounds (i) OB (Phenolic), (if) CHO (iii) C=0 (iv)
COOH, (v) NH, #ud (vi) NO, 8 marks

3 Reeord of class work and viva-voce 5 marks
?, Se. Part—I1 Subsidiary

CHEMISTRY

Five questions will have 10 be answered sslocting
at least on: question and net more than two from each
group, Four questions will be set from sach greup.

GROUP—-A
PHYSICAL CHEMISTRY
1 States of Matter -
(2) Gasvous State :

vander Waal equation (no derivatien), critical cons-

tants collision no, collision frequency, mean free path,
(b) Solid State :
Bravais lattices and lattice planes, elementary

idea of types of lattices and stoichiometric and no1-

stochiometric defects in sinple ionic solids.




(%)
2 Thermodynamies :
Definitions of t:rms : systzm, extnsive, intensive 7

properties. First and second laws of thermolynamics.

Carnot theorem und Carnot Cycle,

3 (a) lonfp Fouilibrive :

Ostwal?'s ¢ lation 12w, conductance measrrement
of dissociation cons'ant of seetic acid, Falt Hydrolysis
Idex of theory of zci: -base indicator,

(t) Phase wle: Terms, squation ( 1O degivation

required ), 1,0 systzm, S-sy:tem.

4 () Chemical Kiretics:

Second order reaction, expres:ion Tor specific rate
constant of szcond order reaction, nalf life period and its
unit.  Effect of temperature on reaction rate, Arrhenius
equation. Idea of catalytic activity at surfaces and cataly-
tic procasses such &s hydrogcnaiion, oxidation, cracking

and reforming,
GROUP--B
INORGANIC CHEMISTRY

1 (a) Atomic Structure snd Yonding '

Tdea of dulity and mattcr waves, de Broglie rela-
tion, Schrodinger equation (10 Serivation), and idea of its
applications, [dex of crbital overlap, hybridisation of

orbitals vander Waal forces, Metall.c bonding.

(%)

(b) 1dea of complex formation:doutle calts ard
complexes, Werner’s yostulat s,

2 Introductery trausitien metal Chemistry .

General features including variatls cxication

states, ideas of compicx:s, magnetism of transition metals

3 Chemistry of group 4 clements ; C, 8i, briefl irtrodu-
stion to fullerenes ard zeslit:s, Idea of mejor chemical

sollutante in environment,

4 Chemistry of the following elements and their impor-
tant com pounds

(8) Fe,Co, Ni,
(b; Cr,
{¢) Mn.

GROUP-C
CRGANIC CHEMISTRY

1 Structuse and Meshenism ;

Different types of isomerism, idea of F—Z netu-
ti 2 ilic substitution i
ons. Elactrophilic tu:titution in benzenc rucleus and

mech; iti ituti
hanism of nucleophitic substitution at saturated carbon
(general ideq)

2 Natara! Froducts ;

ol € )
(@) Carbohydrates : nomenclature, Classification
N { 3

Non-detailed structurzs of glucose end fructose

Elementary idea of glycosides,




(36 )

(v) Elementary idea of alkaloids and terpenes (no

structural elusidation needed).

3 (a) Strueture of benzeae preparation and uses of

benzene diazonium chleride,

(b) Lactic acid, citric acid.

4 (a) Test of common {functional groups.

(b) Brief idea of polymers, resing, proteins and sulfa

drugs.
B. Sc. Part I
SUBSIDIARY
Chemistry Practical
Time—3 houts

GROUP A—12 Marks

{ Qualitative inorganic analysis of mixtures containing

four radieals.

Basic radicals Ag% Hg,*, b, Cu*?, Hg**, Bi**
cd*, Sb*e, Sn+?, Sn*t, Fett, Fett, AltS, Cr*3, Ni*t,

Co*, Za**, Ma*?, Ca*?, Bat?, Sr*!, Mg*?, Na*, K |

NH,*

Acid radicals : COy7%, §0,7%, 8°%, 80,7, NO,™, |

NO,", and Malides.

GROUP B—S8 Marks.

2 Organic Preparation : Preparation of Organic.

Full Marks=25

(%)

Compouads by using following reactions. H]

() acetylation of aniline and p—toluidine,

(b) nitration of nitrobenzene.
(c) oxidation of benzaldehydc and
(d) hydrolysis of esters like cliyl benzoate and

methyl Salicylate.
3 Recard of Class work and Viva-voce, 5
B, Se¢, Part | GENLRAL

Five questions will have to be answered selecting
at least one question and not more than two from each

group, Four questions will be sst from each group.
GROUP—A

PHYSICAL CHEMISTY

1 The Sintes:

(a) Gaseous State ; Kinetic theory of gases, deriva-
tion of kinetic gas equation, deduction of gas laws, calcu-
lation of gas constants and kinetic energy.

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

3 Thermochemistry :

Heatin chemical reactions, reaction enthalpy,
standard enthalpy changes, Hess Law, Kirchoff Law, Bond
cnergies and determination,




(36 )

3 Toute Fquilibrium

Tnoic'product of wot'r, ok, pKe, PKo and pKe
buffer solution. Idea of rotel f buffer solntion in day-to-
day life.

Solubility product and its applications in salt
analysis : common ion effect. Conductance specific, equis
valent and molar.

4 (2) Chemicsl Kizetics . Rate of reaction, order and
molecularity, expression for specific rats constant of first

order reaction, half life period, uait.
(by Celligative Propesties :

Colligative properties, 0§Mosts, OBMOLiC Tressure
and its detepmination, Vapour pressut. Poult's taw of
Jowering of vapour pressufe, velation between 0smotic
pressure and towering of vapour pressuic.

GROUP~B
INORGANIC CHEMISTRY

| Atemie Structure and Berding :

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 elemeats

ldea of jonic and covalent bonds, 1. P, E. N, and

E, A, Fajan’s rule,
1 Chemistry of the following elements :

Li, Sn, Fluorone, Chlorine, lodine,

(%)
1 Principles involved in ke volumetric and gravimatric
est mations of { u** and iron,

4 Tsotopes : Brief idcs of Ceicction and separation,

tracer techniques rrdiccerbon . a'ing.
CROUP=Z
ORGANIC CHEMISTRY
1 Structure and Meckanism :

Hybricization, boad angle bond length, idea of 6 and ™
bonds, incretive efect, electromeric effect and meso-
meric effect, boud fission and fission products, elementary
idea of reagents and tvp=s of reactions,

2 Nomenelatur: .

Acquaintance with IUPAC nomenclature of aliphatic

* and aromatic compounis,
3 (1) Aleahols : monohydric,
(t) Grignard’s reagent.
4 Idea of purification of compounds. eriteria of purity,
Chromatography, |
B. Se, Part
GENFRAL
Chemistry Practical

Time~3 hours Full Marks—-23

GROUP—A {(inorganic Chemistry) — —12 Marks

I Volumetric Analysis ;




(w0

(a) Acidimetry and aleealimetry
(b Use of KNVnO, and K,(r,0,, cdometry.

CROUP—1 (Organic Chemistry) -~ § marks

o

Organic Detection —Detection i N, S, halogens in
organic compounds,
Deto tion of the fvllowing funclional groups ol
organic compounds :
(1) Phenolic —OH (ii) —CHO i) >C=0 (iv)
—COOH (1) NH, and (vi) NO, (aromatic)

V' Recer) of elas werk and vivasvece. —35 marks

B. Se. Pa:t 1l Gemeral
CHEMISTRY

Five questions will have 1o be ¢mswered selecting |

atleust one ouestion and riot more than two from each

group. Four questions will be stt from each gieup,
GROUP—=A
1 States of Matter

{a) Gaueoas State :

vander Waal equation (no derivation), critical
constants collision ro, collision [frequency, mean froe

path.
() Selid State :

Bravais lattices and atiice planes, elementary

idea of types of lattices and stoichiometric and non-stochi-

ometric defects in timple ionic solids,

{ 41 )

2 Thermodynamics :

Definitions of terms: system, ¢xtensive, intensive
properties. First and sccord laws of thermodynamics.
Carnot theorem and Carnct Cyole,

3 (a) lonic Equilibrium : Ostwald's dilution law, con-
ductance measurement of dissociation constznt of acetic
acid. Salt Hydrolysis Idea of theory of acid-base indica~
tors,

fb) Phase rule : Terms, equation { no derivation
required), H, O system, S-system,

4 (a) Chemical Kinetics

Second order reaction, expression for specific rate
constant of second order reacticn, half life period and its
unit, Effect of temperature on reaction rate, Arrhenius
equation. Idea of catalytic activity at surfaces and caia-

Iytic processes such as hydrogenation, oxidation, cracking
and reforming,

GROUP-B
INORGANIC CHEMISTRY
1 (a) Atomic Structure and Boxding :

Idea of duality and maiter waves, de Broglie rela-
tion, Schrodinger cquation (no derivation), and idea of its
applications, Idea of orbital overlap, hybridisation of
orbitals vander Waa] forees, Metallic bonding.




(4)

(b) Idea of complex formatien ! 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 introdu-
ction to fullerences and zeolites. 1dea of major chemical :

pollutants in environment,

4 Chemistry of the following elements and their impor-

tant compounds ;
(a) Fe,Co, Ny,
(b) Cr,
() Ma,

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 iden),
1 Nataral Products :

(8) Carbohydrates Classification.

Non-detailed structures of glucose and fruetote, :

somenclature,

Elementary idea of glycesides,

(4 )

(b) Elemeniary idea of alkaloids and terpenes (a0

structural elucidation needed,

3 (a) Structure of benzene preperation and uses of
henzene diazonium chloride,
(b} Lactic acid, citric acid.
4 (a) Testof common functional gronps,

(b) Brief idea of palymers, resions proteins and sulfa

drugs.
B. Sc. Part 11
GENERAL

Tims—3 hours Full Marks— 2§

GROUP-=A (12 marks)

1 Qualitative inerganic analysis of mixturer containing

4 radicals

Basic radiculs : Agt, Hg,'*, Pb¥, Cu™, Hg®, Bi**,
Cdw, Sb*Y, Sn?*, Sa*¢, Fe™ Fett, AIPY, Ci%,
NIPYUEOY, It Bt Gt Batt, Sct, Mg,
Net, K*, NH,Y,
Acid radicals : COz°7, 50;*7, 8%, 50, NO;-,
NO,", halides,

GROUP=B (8 marks)

2 Organic preparalions : Preparation of organic cim-
pounds;by using the following reactions : §
(8) Acetylation of aniline and p-toluidine
(b) Nitration of nitrobenzene
() Oxidation of benzaldehyde




(4 )

(d) Hydrolysis of esters like ethyl benzoate and methyl

salicy'ats

3 Record of Class work and viva-voce. §
B. Sc, Part 11l GENERAL

Twelve questions will be set covering four from
each group. At least one question will have to be answered
from each groap.

GROUP-A
PHYSICAL CHEMISTRY

I Physical properties of liquids and their application in
estaviishing molecular structure : viscosity, surface

tettsion and refractive index.

2 Klectrochemistry :

) Standard electrode potential E. M P, and appli- |

cation of ¢. m. f. measurements,

() Trasport oumb:r and i measurement by

Hittorf’s method,
3 Chemical Kineties and Catalysiy ;

(1) Idza ofside reactions, opposing reactions znd

conseentive reaction, Chain reactions,

(t) Catalysis : Difinitions and classification, Theory
of catalysis. Ideas of scid base and enzyme

catalysis,

3

(4 )

Photochemistry :

Basic principles, Lambert-Beer Law, Stark-Finstedn
Law of P.C. Equivalence, H,+Cl, and H,+Br,
reaetions (0nly reactions) Quantum yield, Phosphore-
sience, fluorescence, elementary idea of photoelectron
spectroscoph.

GROUP~B
INORGANIC CHEMISTRY
Atomic Stracture and Bending :

Idea of VB T and MO T (qualitative treatmments only)
MO‘corrclation disgram for homonuclear diatomic

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

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

isomerism,

Outline of the chemistry involved in the following

industcies cement, fuel and industrial gases,

Uses of organic reagents in inorganic analysis 1 ED T
A. dismethyl glyorime, e-nitrose f-naphihel, cupefera

Chemistry of the following elements and important

compounds,

(a) NP, Ag,
(b) OIS'SC.

:




(4 )
GROUP-C
ORGANIC CHEMISTRY

1 Strocture axd Meckanism .

Hyperconjigation, carbonium and carbanion, catbene,
nitrene (imp, reactions involving pitrane  formation)
Addition reactions electrophitic 28 nucleophilic elimina-
fion reactions, saytzef rule, Friedal Craft reactior,
Pinsgole-pinacolone rearrangemeat,

7 Synthetic Organie Chemistry :

() Malonic c:ter and use in synthesis A A E.
(3) Use of the following reagents in organic chemi-
siey : Ne, HNO, LidllH, and Al Cl;

4 Aromaticity and Hiickel's rule,
B, Sc. Part 111 (General)
Chemistry Practical

Time—F* hours Full Marks—25
GROUP A (INORGARIC CHEMISTRY)

| Gravimeric Analysis : Estimation of Agt, Fat’,

Cl-and 50,7 10 Marks

2 GROUP B ( PRYSICAL CHEMISTRY )
Cne experiment to be set. 10 Marks

(a) Determination of surface tension of Liquids (e, g

Bezene, Acetone, Chloroform ) using stalagime-

eler,

(4

(v) Determination of Co-efficient of viseosity of

liguid e. g. Benzene. Acetone, Chloroform using

QOstwald Viscometer,

(¢ Determination of Partition co-¢ffcient of tolutes

between two immisicible liquids.

() Determination of Molecular Weight of volatils
Jiquid by Victor Meyer Method.

Recerd of class werk and vivasvoce, -5 marks

0=




Printed at
MAGADH UNIVERSITY Prrss
BopH-GAYA.,

CoPies PRINTED 73793 -2000

—



