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Syllabus : B.Sc. Part-1I1

Scheme of Examination
B.Sc. (Pass Course) Part-II1

The number of paper’s and the maximum marks for each paper together with
the minimum marks required for a pass are shown against each subject separately. It
will be necessary for a candidate to pass in the theory part as well as the practical part
of a subject/paper. Wherever prescribed separately. Classification of successful

candidates shall be as follows :

First Division 60% } of the aggregate marks prescribed at (a) Part first
Second Division 48% Examination excluding those obtained in the
compulsory subject (b) Part Second Examination (c)

Part Third Examination taken together.

All the rest will be declared to have passed the Examination. If they obtain a
minimum pass marks in each subject viz 36% No division shall be awarded at the Part

First and Part Second Examinations:

P (S22

Dy. Registrar (Academic-)
Unive&xq" of Rajasthan
2 Jaipur



— - o e —

4 CHEMISTRY
l *  Scheme
Max Marks: 150 .
Duration (hrs) Max. Marks Min. Pass Marks

Paper | 3 33

Paper-11 3 33 36
Paper-11 3 34

Practical 5 50 18

Note: Ten {10) questions are to be set taking two (02) questions from each unit. Candidates have
to answer any 5 questions selecting at least one question from each unit.

CH-301 Paper-1 : Inorganic Chemistry
(2 hrs or 3 periods/ week)

Unit-1

ids and Bases (HSAB):
Classmcérti S s:and bases as hard and soft. Pearson’s HSAB concept, acid-base strength
and hardness "4nd | softness. Symbiosis, theoretical basis of hardness and softness,
electronegativity and hardness and softness. ° - o

Hard and Sg

Unit-II
Metal-ligand bonding in Transition Metal complexes:
Limitations of valence bond theory, an elementary idea of crystal-field theory, crystal-field
splitting in octahedral, tetrahedral and square planar complexes, factors affecting the crystal-field
parameters.

Magnetic properties of Transition Metal Complexes:

Types of magnetic behaviour, methods of determining magnetic susceptibility, spin-only
formula, L-S coupling, correlation of p,, and per values, orbital contribution to magnetic
moments, application of magnetic moment data for 3d metal complexes.

Unit-Iil
Electron spectra of Transition Metal Complexes:

Types of electionjc- tmnsnltnons selection rules for d-d transitions, gectroscop:c ground states,
spectrocherighlisse ks, Qrgel energy level diagram for d' and d” states, discussion of the
electronic speg 1(}120)61 complex ion.

Thermodynamiic and Kinetic Aspects of Metal Complexes:
A brief outline of thermodynamic stability of metal complexes and factors affecting the stability,
substitution reactions of square planar complexes.

Unit-IV
Organometallic Chemistry:
Definition, nomenclature and classification of organometallic compounds. Preparation,
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proverties, bondins ‘and applications of alkyls and aryls of Li, Al, Hg, Sn and Ti, a brief acconr,
of riv-alethylenic complexes and homogeneous hydrogenation, magonuclear carbonyls and the

nat@f bonding in metal carbonyls.
‘ Unit-V

Bioinorganic Chemistry: . .
Essential and trace elements to Biological processes, metalloporphyrins with special reference to

haemoglobin and myoglobin. Biological role of alkali and alkaline garth metal ions with special

"reference to Ca®* Nitrogen fixation. ' :

Inorganic Polymers:
Silicones and phosphazenes as examples of inorganic polymers, nature of bonding in

triphosphazenes.

CH-302 Paper-Il : Organic Chemist
(2 hrs or 3 periods/week)

2y Unit-1
e onance (NMR) Spectroscopy:

_ etic ‘fesonance (IH-NMR) spectroscopy, nuclear shielding and deshielding,

chemical shift and molecular structure, spin-spin splitting and coupling constants, areas of

signals. Interpretation of NMR spectra of simple organic molecules such as ethyl bromide,

ethanol, acetaldehyde, 1,1,2-tribromoethane, ethyl acetate, toluene and acetophenone. Problems

* pertaining Lo the steucture clucidation of simple organic compounds using NMR data.

Organic Sydthesis via Enolates: Acidity of a-hydrogens in reactjve methylene compounds,
atkylation of diethyl malonate and ethyl acetoacctate. Clajsen condensation, Keto-
enoltautomerism in ethyl acetoacetate. Synthetic applications of ethy] acetoacetate and malonic

ester.

Unit-I1
Heterocyclic Compounds
Introduction: Molecular orbital diagram and aromatic characteristics of pyrrole, furan
thiopheneand pynidine. Methods of synthesis and chemical reactions with particulur cmp’hasis o(;
the mechanism of electrophilic substitution. Mechanism of nucleophilic substitution reactions in
pyridine deriv ';j"p@.’eC@n{parison of basicity of pyridine, piperidine and pyrrole.
H ] H

il
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indole, quinoline®

f d fjive-. and .six-mcm’!_:ered heterocyles. Preparation and reactions of
Isoquinoline with special reference to Fisher-indole synthesis, Skraup

- synthesis.and Bischler-Napieralski synthesis, Mechanism of electrophilic substitution reactions

of indole, quinoline and isoquinoline.

Unit—II1

Carbohydrates
Classification and nomenclature, Monosaccharides, mechanism of osazone formation. Epimers
anomers and mutarotation Interconversion of glucose and fructose, chain lengthening and chain
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’ chorte}xi{"nﬁ / ses Erythro and threodiastereomers. Conversion of glucose into mannose.
ceatiguration of monosaccharides. Determination of ring size of monosaccharides. Formation of
gl;v g’* ‘des, ethers and esters. Cyclic structure of D(+)-glucose and fructose. Structures of nbose

and deoxyribose.
Nomenclature and structure of disaccharides (maltose, sucrose and lactose) and polysaccharides

_ (starch and cellulose); Glycosidic linkage. :
Unit-1V )

‘ Amino Acids, Peptides, Proteins and Nucleic Acids

Classification, structure and stereochemistry of amino acids. Acid-base behaviour, isoelectric
point and electrophoresis. Preparation and reactions of a-amino acids.

Structure and nomenclature of peptides and proteins. Classification of proteins. Peptide structure
determination, end-group analysis, selective hydrolysis of peptides. Classical peptide synthesis.
Solid-phase peptide synthesis.

Nucleic acid's_i - [ntroduction, constituents of nucleic acids - nucleosides and nucleotides.

: ; Unit-V
Organosulphur Compounds : Nomenclature, structural features, methods of formation and
chemical reactions of thiols, sulphonic acids, sulphonamides and Sulpha drugs: sulphaguanidine,
sulphadiazine (sulphapyrimidine), sulphamethoxazole, sulphacetamide.

Synthetic Polymers : Addition or chain-growth polymerization. Free radical and ionic
polymerization. Ziegler-Natta Catalyst Condensation or step-growth polymenzatxon Polyestcrs

polyamides, phenol-formaldehyde resins, urea-formaldehyde resins, epoxy resins and'

polyurethanes. Natural and synthetic rubber.

Synthetic Dyes : Colour and constitution (electronic concept). Classification of dyes. Chemistry
and synthesis of methyl orange, congo red, malachite green, crystal violet, phenolphthalein,
fluorescein, alizarin and indigo.

. CH-303 Paper L1l; Physical Chemistry
' (2 Hrs. or 3 periods/week)

UNIT-1

Elementary quantum Mechanics:

Black-body, radiation, Planck's radiation law, photoelectric effect, heat capacity of solids, Bohr's
mode of hydrogen atom (no derivation) and its defects. Compton effect.

De Broglic hypothesis, the Heisenberg's® uncertainty principle, Sinusoidal wave equation,
Hamiltonian operator, Schrodinger wave equation and its importance, physical interpretation of
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-atom, separation into three equations (without derivation),

Schivger wave equation for H
. hydrogen like wave functions, radial wave functions,

quantum numbers and their importance,
angular wave functions.

UNIT-1I
Molecular orbital theory:
Basic ideas-criteria for forming M.O. from A.O. construction of M.O's by LCAO-H;" ion
calculation of energy level from wave functions, physical picture of bonding and antibondin ng
wave functions, concept of o, 6*, , * orbitals and their characteristics. Hybrid orbitals - sp, sp®,
sp’, calculation of coefficients of A.O.'s used in these hybrid orbitals.
Introduction to valence bond model of Ha, comparison of M.O. and V.B. models.

UNIT-HI

, éﬂépenhcuner approxlmauon degrees of freedom.
Rotatlon '--ig; | 'Dxatomxc molecules, Energy levels of a rigid rotator (semi-classical
principles), sl b1 lles, spectral intensity, using population distribution (Maxwell-Boltzmann
dxstnbuuon) determination of bond length, qualitative description of non-rigid rotator, isotope
effect.
Vibrational Spectrum: Infrared spectrum: Energy levels of sunple harmonic oscillator,
selection rules, pure vibrational spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect of anharmonic motion and isotope
on the spectrum, idea of vibrational frequencies of different functional groups.
Raman Spectrum: Basic principles and applications, conccpt of polarizability, pure rotational
and pure vibrational Raman Spectra of diatomic molecules, selection rules.
Electronic Spectrum: Concept of Potential Energy curves for bonding and antibonding
molecular orbitals, qualitative description of selection rules and Frank Condon principle.
Qualitative description of o, ® and n M.O. their energy levels and the respective transitions.

UNIT-IV
Photochemistry
Interaction of radiation with matter, difference between thermal and photochemical processes.
Laws of phutoc‘elmsu-y._ Grothus-Drapper law, Stark -Einstein law, Jablonski diagram depicting

various prog Q ‘umng in the exited sate, qualitative description of fluorescence,
phosphores ative processes (intemal conversion, intersystem crossing), quantum
yield, photos ictions-energy transfer processes (simple examples).

Physical Properties and Molecular Structure

Optical activity, polymerization — (Clausius-Mossotti equation), orientation of dipoles in an
electric field, dipole moment, induced dipole moment, measurcment of dipole moment
temperature method and refractivity mcthod, dipole moment and structure of molecules,
tnagnelic properties-paraniagnetism, diarnagnetism and {erromagnetic.
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UNIT-V
hons, Dilute Solutions and Colligative Propertxes.

Ir,ml and non-ideal solutions, methods of expressing concentrations of solutions, activity and
activity coefficient.

Dilute solution, colligative properties, Raoult's law, relative lowering of vapor pressure,
molecular weight determination. Osmosis, law of osmotic pressure and jtS measurement,
determination of molecular weight from osmotic pressure. Elevation of boiling point and
depression in freezing point. Thermodynamic derivation of relation between molecular weight
and elevation of boiling point and depression in freezing point. Experimental methods for
determining various colligative propertics. Abnormal molar mass, degree of dissociation and

association of solutes.

Practical: CH-304: Laberatory Course — ITI

(6 hrs/week)
" INORGANIC CHEMISTRY
Synthesis and Analysis of:
a) Potassmm trioxalatoferrate (III), K;[Fe(CzO.s);]
eth y[glyoxlmato) nickel (II) complex, [Ni(DMG),]
ecopper (IT) sulphate, [Cu(NH;)JSO,
diaquabis(oxalate)chromate (II) dihydrate, K[cis-Cr(H20)(C204)2).2H.0

(b) Mole-ration method

Adulteration-Food stuffs

Effluent analysis water apalysis
Solvent Extraction

Separation and estimation of Mg (II) and Fe (II)
Ion Exchange Method

Separation and estimation of Mg (II) and Fe (II)

ORGANIC CHEMISTRY
Laboratory Techniques
Steam Distillation
Naphthalene from its suspension in water
Clove oil from Clove
Scparanon of o-.and p-nitrophenols
Chebitiptography
Pt , dcm and methylene blue
4, gtncnts from spinach leaves
Resoluuon o ‘raceémic mixture of (+) mendelic acid
Qualitative Analysis
Analysis of an organic mixture containing two solid components using water, NaHCO,, for
separation and preparation of suitable derivatives.
Synthesis of Organic Compounds
(3) Acerylation of salicylic acid, aniline, glucose and hydroquinone,
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Benzoylation of aniline and phenol
) Aliphatic electrophilic substitution
" Preparation of iodoform from ethanol and acetone
(¢) Aromatic electrophilic substitution
Nitration
Preparation of m-dinitrobenzene
Preparation of p-nitroacetanilide
Halogenation
Preparation of p ~ bromoacetanilide
Preparation of 2, 4, 6 - tribromophenol
(d) Diazotizatoin / coupling
Preparation of methyl orange and methyl red
{(e) Oxidation
Preparation of benzoic acid from toluene
(f) Reduction
Prcparanon of amlme from nitrobenzene
ion of m-nitroaniline from m-dinitrobenzene.
ket dy of Organic Compounds via Models
i gurauon of optical isomers.
jgtration of geometrical isomers.
Conformatnonal analysis of cyclohexanes and subsntuted cyclohexanes.

PHYSICAL CHEMISTRY
Electrochemistry .
(a) To determine the strength of the given acid condcutometrically using standard alkali
solution.
(b) To determine the solubxluy and solubility product of a sparingly solublc electrolyte
conductometrically.
(c) To study the saponification of ethyl acetate conductometrically.
(d) To determine the ionization constant of a weak acid conductomctrica]ly
(¢) To urrate potentiometrically the given ferrous ammonium sulphate solution using
KMnOyK;Cr07 as titrant and calculate the redox potential of Fe**/Fe*™ system on the
hydiogen scale.
Refractometry;:Polarimetry
(a) To verify the law of refraction of mixture (e.g. of glycerol and water) using Abbe’s
refm&i{ometer
(b) Todetermine the specific rotation of a given optically aclive compound.
ht. stermmanon
gk of molecular weight of a non-volatile solute by Rast method/B
freczmg point method. ’ eclamann
(b) Determination of the apparent degree of dissociation of an electrolyte (e.g. NaCl) in
aqueous solution at different concentrations by ebullioscopy.
Colorimetry
(a) To venty Beer-Lambert lJaw KMnOy/K,Cr;0; and deteimined the concentration of the
given solution of the substance.
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