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B.SC.(HONS.)PART-lr CH EMTSTRY

Scheme of Examination for B.Sc.(Hons.)Part-ll Chemistry
Paper No. Paper Name . Hours/ Max. Min.Pass Duration

week Marks Marks
I

il
ilt
IV

V

lnorganic Chemistry 3

Organic Chemistry 3

PhysicalChemistry 3

,3,,Hrs.
'3:,Fh:st

3 Hrs.

3 Hrs.

40 10 Hrs.
{Distributed in two days)

75

75 720
75

EnvironmentalChemistry 3 75

Practicals 6 100

,.8

Grand Total 400

Note: Each theory paper is divided into three independent

units. The question paper is divided into three parts Part-A, Part-B and

Part-C. Part-A (15 marks) is compulsory and contains 10 questions (20

words) at least three questions from each unit, each question is of 1.5

mark. eart-S{lS- marks} is compulsory and contains five questions at

least one from each unit. Candidate is required to attempt all five

questions. Each question is of 3 marks (50 words). Part-C (45 marks)

contains six questions two from each unit. Candidate is required to
attempt three questions one from each unit. Each question is of 15

marks (400 words).

PAPER-I INORGAN!C CHEMISTY
Duration 3 hrs. Max. Marks: 75

A.

Unit-l

Chenristry of Elements of First Transitioh Series

Characteristic properties of d-btock elements.
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binary compounds and complexes illustrating relative stability of their
oxidation states, coordination number and geometry.

B. Metal Ligand Bonding
Limitation of crystal field theory, molecular orbital theory,

octahedrat, tetrahedral and square planar complexes, n-bonding and

molecular orbital theory.

C. Chernistry of Elements of Second and Third Transition series
General characteristics, comparative treatment with their 3d-

analogues in respect of ionic radii, oxidation states, magnetic

behaviour, spectral properties and stereochemistry.

Unit-ll

A. y""f n-Cornplexes:

Metal carbonyls, structure and bonding, vibrationat spectra of
metal carbonyls for bonding and structural elucidation, lmportant
reactions of metal carbonyls, preparation, bonding, structure and

,H important reactions of transition metal nitrosyl.
w

B. Coordination Compounds

Werner's coordination theory and its experimental verificatiOn,

:menclature' of
coordination compounds, isomerism in coordination compounds,

valence bond theory of transition metal complexes.

C. Chernistry of Lanthanide Elements
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Electronic structure, oxidation states and ionic radii and

lanthanide contraction, complex formation, occurrence and isolation,
lanthanide compounds.

D. Chemistry of Actinides

General features and chemistry of actinides, chemistry of
separation of Np, Pu and Am from U, similarities between the later
actinides and the later lanthanides.

Unit-ilt

A. Oxidation and Reduction

Use of redox potential data-analysis of redox cycle, redox

stability ih water-Frost, Latimer and Pourbaix diagrarns. principles

involved in the extraction of the elements.

B. Acids and Bases

Lewis concepts of acids and bases.

& C. Non-aqueous Solvents.g

Physical: properties of a solven! types of solvents and their
general characteristics reactions in non-aqueous solvents with
reference to liquid NHa and liquid SOz

PAPER.II ORGAN.IC CHEMISTRY

Duration 3,hrs. Max. Marks:75
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A,, ElectromagneticSpectrum:Absorption,spectra

, Ultraviolet (UV) absorption spectroscopy- absorption laws
(Beer-Lambert law), molar absorptivity, presentation and analysis of
UV spectra, types of electronic trahsitions, effect of conjugation.

Concept of chromophore and auxochrome. Bathchromic,

hypsochromic, hyperchromic and hypochromic shifts, UV spectra of
conjugated enes and enones. lnfrared (lR) absorption spectroscopy-
molecular vibrations, Hooke's law, selection rules, intensity and
position of lR bands, measurement of lR spectrum, fingerprint region,
characteristic absorption of various functional groups and

interpretationoflRspectraofsimpleorganiccompouncIs

B. Ethers and Epoxides

Nomenclature of ethers and methods of their formation,
physical properties. Chemical reactions-cleavage and autoxidation,
Ziesel's method.

#_:

:synthesis of epoxides. Acid and base-catalyzedlring opening of
epoxides, orientation of epoxide ring opening, reactions of Grignard

and organolithium reagents with epoxides.

,@

Unit-ll

A. Alcohols

Classification and nomenclature.

Monohy-dric alcohols-nomenclature, methods of formation by

reduction of aldehydes, ketones, carboxylic acids and 'eSters.
Hydrogen bonding. Acidic nature. Reactions of alcohols.
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&

chemica! reactions of vicinal glycols, oxidative cleavage [Pb(OAc)+ and
HIO+l and pinacol-pinacolone rearrangement.

Tr:ihydric alcohols- nomenclature and methods of formation,

B. Phenots

Nomenclature, structure and bonding. Preparation of phenols,
physical properties and acidic character. Comparative acidic strengths
of alcohols and phenols, resonance stabilization of phenoxide Jon.,,

and carboxylation. Mechanisms 'of Fries rearrangem'ent, Claisen',
I

rearrangement, Gatterman synthesis, Hauben-Hooesch reaction,
Lederer-ManassereactionandRe.imeer-Tiemannreaction.:

_ C. Carboxyllc Acids

Nomenclature, structure and bonding, physical properties,

acidity of carboxylic acids, effects of substituents on acid strength.
Preparation of carboxylic acids. Reactions of carboxylic acids. ,"lf-
Volhard-Zeinsky reaction. Synthesis of acid chlorides, esters and

a m ides.r Reduction of ca rboxylic acid-M echa nism of deca rboxylatlo n.

Methods of formation and chemical reactions of halo acids.

Hydroxy acids: malic, tartaric and citric acids.

Methods of fdrmation and chemical reactions of unsaturated
monocarboxylic acids.

Dicarboxylic acids: methods of formation and effect of heat ahd
dehydrating agents.

B

D. Carboxylic Acid Derivatives
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Sltructure and nomenclature of acid,chlorides, esters, amides
(ureal and, ,acid_ anhydrides; Relative stability of acyl derivatives.

Physical properties, inter conversion of acid derivatives by

nucleophilicacyIsubstitution..

, ', 
. l

Mechanisms of esterification and hydrolysis (acidic and basic).

Nomenclature and structure of carbonyl group. ,synthesis of
aldehydes and,ketones' with particular refdrencei.to the synthesis of
aldehydes from acid chlo-rides, synthesis of aldehydes and ketones

using 1,3-dithianes, synthesis of ketones from nitriles and from

@

rMechanism of nucleophilic additions to carbonyl group with

nartlcufar emphasis on benzoin, aldol, Perkin andr Knoevenagel

condensations. Condensation with ammonia and its :derivatives.

Use of acetats as protecting group. Oxidation of aldehydes,:

Baeyer-villiger oxidation of ketones, Cannizzaro reaction. MPV,

Clemmensen, Wolff-kishner, LIAIH+ and NaBH+ reductions,

Halogenation of enolizable ketones

An introduction to azp unsaturated aldehydes and ketones.

B. Nucleic Acids: Purine and pyrimidine basis of nucleic acids, base

pairing via H-bonding, Structure of ribonucleic acids (RNA) and
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deoxyribonucleic acids (DNA), double helix model of DNA and force
responsible for holding it.

C. Organic Compounds of Nitrogen

Preparation of nitroatkanes and nitroarenes. Chemical reactions
of nitroalkanes.

Mechanisms of nucteophilic substitution in nitroarenes and
their reductions in acidic, neutral and alkatine media. Picricacid.
Halonitroarenes: reactivity. structure and nomenctature of amines,
physical properties. stereochemistry of amines. separation of a

mixture of primary, secondary and tertiary amines. Structural features
effecting basicity of amines. Amine salts as phase-transfer catalysts.
Preparation of alkyl and aryl amines (reduction of nitro compounds,
nitriles-, reductive amination of aldehydic and ketonic compounds.
Gabrielphthalimide reaction, Hofmann bromamide reaction.

Reaction of amines, electrophilic aromatic substitution in aryl
amines, reaction of amines with nitrous acid. Synthetic transformation
of aryl diazonium salts, azo couplilng.

D. Enzymes

lntroduction and historical perspective, chemical and biologicat
catalysis, remarkable properties of enzymes like catalytic power,
specificity and regulation. Nomenclature and classification, extraction
and purification.

@

. PAPER.III

Duration t fuy5..

PHYSICAL CHEMISTRY

Max. Marks:75


