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Scheme of Examination for B.Sc.(Hdns.)Part-II Chemistry

Paper No. Paper Name _ "Hours/ Max. Min.Pass Duration
week  Marks Marks _
I Inorganic Chemistry 3 75 3 Hrs.
Il Organic Chemistry 3 75 120 3 Hrs.
Il Physical Chemistry 3 75 3 Hrs.
IV Environmental Chemistry 3 75 3 Hrs.
V Practicals 6 100 40 10 Hrs.
(Distributed in two days)
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. Part-B-{15 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 df"15

marks (400 words). |
PAPER-I INORGANIC CHEMISTY
Duration 3 hrs. _ Max. Marks: 75
Unit-I

A, Chemistry of Elements of First Transition Series
Characteristic prope‘rti'es of d-block elements.
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Properties of theﬁelements of the first transition series, their
bmary con"pounds and complexes illustrating relative stability of their
oxidation states, coordmatlon number and geometry ’ -

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

octahedral, tetrahedral and square planar complexes, n-bonding and
molecular orbital theory.

C. Chemistry 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. Metal n-Complexes:
Metal carbonyls, structure and bonding, vibrational spectra of

metal carbonyls for bondlng and structural elucidation, |mportant
reactions of metal carbonyls, preparation, bonding, structure and
important reactions of transition metal nitrosyl. '

B. Coordmatlon Compounds
Werner’s coordmatlon theory and its experlmental verlflcatlon

effective atomic number concept, chelates, nomenclature of
coordination compounds, isomerism in coordination compounds,
valence bond theory of transition metal complexes.

C.  Chemistry of Lanthanide Elements
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Electromc structure, ox1dat|on states and ionic radii and

lanthanide contraction, complex formatlon 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-llI

A.  Oxidation and Reduction
Use of redox potential data-analysis of redox cycle, redox
stablhty in Water Frost, Latimer and Pourbaix dlagrams Principles

mvolved inthe’ extractlon of the elements

B.  Acids and Bases
Arrhenius, Bronsted-Lowry, the Lux-Flood, solvent system and

LEWIS concepts of acnds and bases.

C. Non-aqueous Solvents vy
Physical properties of a solvent, types of solvents and their
general characteristics reactions in non-aqueous solvents with

reference to liquid NHs and liquid SO,

PAPER-II ORGANIC CHEMISTRY

Duration 3 hrs. . ; Max. Marks: 75
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Unit-l

A.  Electromagnetic Spectrum: Absorptlon Spectra

Ultraviolet (UV) absorption spectroscopy- absorptlon Jaws
(Beer-Lambert law), molar absorptivity, presentation and analysis of
UV ‘spectra, types of electronic transitions, effect of conjugation.
Concept of chromophore and auxochrome. Bathchromic,
hypsochromic, hyperchromic and hypochromic shifts. UV spectra of
conjugated enes and enones. Infrared (IR) absorption spectroscopy-
molecular vibrations, Hooke’s law, selection rules, intensity and
position of IR bands, measurement of IR spectrum, fingerprint region,
characteristic absorption of various functional groups and
interpretation of IR spectra of simple organic compounds. |

B. Ethers and Epoxides o
Nomenclature of ethers and methods of their formation,

physical propertles Chemlcal reactions-cleavage and autox1dat|on

Ziesel’s method

' Synthesis of epoxides. Acid and base- catalyzed ring opening of
_epoxides, orientation of epoxide ring opening, reactions of Grlgnard
and organohthlum reagents with epoxides. '

Unit-lI

A.  Alcohols

Classification and nomenclature.

Monohydric alcohols-nomenclature, methods of formation by
reduction of éld‘ehydes, ‘ketones, carboxylic acids and esters.
Hydrogen bonding. Acidic nature. Reactions of alcohols. i
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Dihydric alcohols- nomenclature, methods of formation
- chemical reactions of vicinal glycols oxidative cleavage [Pb(OAc)4 and
HIO4] and pinacol- pinacolone rearrangement '

Trihydric alcohols— nomenclature and methods of formation,

chemical reactions of glycerol.

B. Phenols

Nomenclature, structure and bonding. Preparation of phenols,
physical properties and acidic character. Comparative acidic strengths
of alcohols and phenols, resonance stabilization of phenoxide ion.
Reactions of phenols-electrophilic aromatic substitution, acylation
and carboxylation. Mechanisms of Fries rearrangement, Claisen
rearrangernent Gatterman- synthes:s Hauben Hooesch reaction,
Lederer-Manasse reactlon and Relmeer Tiemann reaction. '

€.  Carboxylic Acids -

Nomenclature, structure and bonding, physical properties,
acidity of carboxylic acids, effects of substituents on acid stfength.
Preparation of ca‘r50xy|ic acids. Reactions of carboxylic acids. Hell-
Volhard-Zeinsky reaction. Synthesis of acid chlorides, esters and
amides. Reduction of carboxylic acid-Mechanism of dec_arboXylation.

Methods of form'atibn and chemical reactions of halo acids.
Hydroxy acids: malic, tartaric and citric acids. ' ’
Methods of formation and chemical reactions of unsaturated

monocarboxylic acids. ,
| charboxyllc acids: methods of formatlon and effect of heat and

dehydrating agents.

| D. Carquylic Acid Derivatives
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Sttructure and nomenclature of aC|d chlorldes esters, amldes
(urea) and acnd anhydrldes Relative stablllty of acyl denvatlves

' Phy5|ca| propertles inter conversion of acid  derivatives by
_ nucleophlllc acyl substltutlon

Preparation of carboxyl‘ic acid derivatives, chemical reactions.
Mechanisms of esterification and hydrolysis (acidic and basic).

Unit-llI

" A.  Aldehydes and Ketones

Nomenclature and structure of carbonyl group Synthesns of
aldehydes and ketones with particular reference to the synthes|s of -
aldehydes from acid chlorides, 5ynthesis of aldehydes and ke’tone's'
using' 1,3-dithianes, synthesis of ketones from nitriles and from
carboxyhc acid. Physncal propertles ' | E

Mechamsm of nucleophilic additions to carbonyl group W|th
partlcular emphasis on benzoin, aldol Perkin and Kn_oevenagel
condensatlons. Condensation with ammonia and its derivatives.

Witting reaction Mannich reaction. ;
Use of acetals as protecting group. Oxidation of aldehydes,

Baeyer-villiger oxidation of kétones, Cannizzaro reaction. MPV,
Clemmensen, Wolff-kishner, LiAlH4 and NaBHs reductions,
Halogenation of enolizable ketones.

An introduction to B unsaturated aldehydes and ketones.

B. Nuclelc Acids: Purine and pyrlmldlne basis of nucleic acids, base
pamng via H- bondmg, Structure of ribonucleic acids (RNA) and






