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Bachelor of Science

CHEMISTRY

(Three Year Course)

SCHEME OF EXAMINATION

B.Sc. (Part-I) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-101 Inorganic Chemistry 3 Hrs. 50

Paper-I1 CH-102 Organic Chemistry 3 Hrs. 50 54
Paper-II1 CH-103 Physical Chemistry 3 Hrs. 50

Paper-1V CH-104 Chemistry Practical 5 Hrs. 75 27

B.Sc. (Part-1I) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. | Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-201 Inorganic Chemistry 3 Hrs. 50

Paper-I1 CH-202 Organic Chemistry 3 Hrs. 50 54
Paper-II1 CH-203 Physical Chemistry 3 Hrs. 50

Paper-1V CH-204 Chemistry Practical 5 Hrs. 75 27

B.Sc. (Part-1II) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. | Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-301 Inorganic Chemistry 3 Hrs. 50

Paper-I1 CH-302 Organic Chemistry 3 Hrs. 50 54
Paper-II1 CH-303 Physical Chemistry 3 Hrs. 50

Paper-1V CH-304 Chemistry Practical 5 Hrs. 75 27
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Bachelor of Science

CHEMISTRY

(Three Year Course)

Syllabus

B.Sc. (Part-l) Chemistry

Paper-1 (CH-101): Inorganic Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20
Unit-I Atomic Structure:
Idea of De Broglie matter waves, Heisenberg's uncertainty principle, atomic orbitals,
Schrodinger wave equation, significance of y and \yz, quantum numbers, radial and
angular wave function and probability distribution curves, shapes of s, p, d, orbitals.
Aufbau and Pauli exclusion principles, Hund's multiplicity rule. Electronic
configurations of the elements, Effective nuclear charge.
Periodic Properties: Atomic and ionic radii, ionization energy, electron affinity and
electronegativity-definition, methods of determination or evaluation, trends in
periodic table and applications in predicting and explaining the chemical behaviour.

Unit-II Chemical Bonding:

Covalent Bond: Valence bond theory and its limitations, directional characteristics of
covalent bond, various types of hybridizations and shapes of simple inorganic
molecules and ions. Valence shell electron pair repulsion (VSEPR) theory to NHs,
H30+, SF4, C1F3, IC12 and H2O

MO Theory: Homonuclear and heteronuclear (CO and NO) diatomic molecules,
multicenter bonding in electron deficient molecules, bond strength and bond energy,
percentage ionic character from dipole moment and electronegativity difference.

Unit-III Ionic Solids:
Ionic Structures: Radius ratio effect and coordination number, limitations of radius
ratio rule, lattice defects, semiconductors, lattice energy and Born-Haber cycle,
solvation energy and solubility of ionic solids, polarizing power and polarizability of
ions. Fajan's rule. Metallic bond-free electron, valence bond and bond theories. Weak
Interactions-Hydrogen bonding, van der Waals forces.
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Unit-1V s-Block Elements:
Comparative study, diagonal relationship, salient features of hydrides, solvation and
complexation tendencies including their function in biosystems, an introduction to
alkyls and aryls.
Chemistry of Noble Gases: Chemistry of Noble gases. Chemistry of xenon.
Structure and bonding in xenon compounds.
p-Block Elements: Comparative study (including diagonal relationship) of groups
13-17 elements, compounds like hydrides, oxides, oxyacids and halides of groups 13-
16.

Unit-V Chemistry of Compounds:
Hydrides of boron: diborane and higher boranes, borazines, borazoles; fullerenes,
carbides, fluorocarbons, silicates, structure principles, tetra sulphur tetranitride, basic
properties of halogens, interhalogens and polyhalides.

Books suggested:

Concise Inorganic Chemistry : J. D. Lee

General Inorganic Chemistry: J. A. Duffy, Longman (2nd Ed.)

Principles of Inorganic Chemistry : B. R. Puri and L. R. Sharma

Basic Inorganic Chemistry : F. A. Cotton and G. Wilkinson, Wiley Eastern
Molecular Geometry : R. J. Gillespie, Van Nostrand Reinhold

SR W~

Paper-1I (CH-102): Organic Chemistry
Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20
Unit-I Structure and Bonding:
Hybridization, bond lengths and bond angles, bond energy, localized and delocalized
chemical bonds, van der Waals interactions, inclusion compounds, clatherates, charge
transfer complexes, resonance, hyperconjugation, inductive and field -effects,
hydrogen bonding.
Mechanism of Organic Reactions: Curved arrow notation, drawing electron
movements with arrows, half headed and double headed arrow, homolytic and
heterolytic bond breaking. Types of reagents, electrophiles and nucleophiles. Types of
organic reactions, Energy considerations.
Reactive Intermediates: Carbocations, carbanions, free radicals, carbenes, arynes
and nitrenes (with examples).
Assigning formal charges on intermediates and other ionic species. Methods of
determination of reaction mechanism (product analysis, intermediates, isotope effects.
Kinetic and stereochemical studies.)
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Unit-II Stereochemistry of Organic Compounds:

Concept of isomerism, types of isomerism. Optical isomerism: Elements of
symmetry, molecular chirality enantiomers. stereogenic centre, optical activity,
properties of enantiomers, chiral and achiral molecules with two stereogenic centres,
diastereomers, threo and erythro diastereomers. Meso compounds, resolution of
enantiomers, inversion, retention and racemization. Relative and absolute
configuration: Sequence rules, D&L and R&S systems of nomenclature. Geometric
isomerism: Determination of configuration of geometric isomers, E&Z systems of
nomenclature, geometric isomerism in oximes and alicyclic compounds.
Conformationl isomerism: Conformational analysis of ethane and n-butane.
conformations of cyclohexane, axial and equatorial bond, conformation of mono
substituted cyclohexane derivatives. Newmann projection and sawhorse formulae,
Difference between configuration and conformation.

Unit-III Alkanes and Cycloalkanes:

Alkanes: Nomenclature of branched and unbranched alkanes, alkyl group,
classification of carbon atoms in alkanes. Isomerism in alkanes, sources, methods of
preparation (with special reference to Wurtz reaction, Kolbe reactions, Corey-House
reaction and decarboxylation of carboxylic acids), Physical properties and chemical
reaction of alkanes. Mechanism of free radical halogenation of alkanes: orientation,
reactivity and selectivity.

Cycloalkanes: Nomenclature, methods of preparation, chemical reactions, Baeyer's
strain theory and its limitations, Ring strains in small rings (cyclopropane and
cyclobutane), theory of strainless rings. The case of cyclopropane ring: banana bonds.

Unit-IV Alkenes, Cycloalkenes, Dienes and Alkynes:

Alkenes, Cycloalkenes and Dienes: Nomenclature of alkenes, methods of
preparation, mechanisms of dehydration of alcohols and dehydrohalogenation of
alkyl halide, regioselectivity in alcohol dehydration, The Saytzeff rule, Hofmann
elimination, physical properties and relative stabilities of alkenes. Chemical reactions
of alkenes: mechanisms involved in hydrogenation, electrophilic and free radical
additions, Markownikof's rule, hydroboration-oxidation, oxymercutation-reduction.
Epoxidation, ozonolysis, hydration, hydroxylation and oxidation with KMnOQO,,
Polymerization of alkenes. Substitution at the allylic and vinylic positions of alkenes.
Industrial applications of ethylene and propene. Methods of formation, conformation
and chemical reactions of cycloalkenes. Nomenclature and classification of dienes:
isolated, conjugated and cumulated dienes. Structure of allenes and butadiene,
methods of preparation, polymerization. Chemical reactions-1,2- and 1,4-additions,
Diels-Alder reaction.

Alkynes: Nomenclature, structure and bonding in alkynes. Methods of preparation.
Chemical reactions of alkynes, acidity of alkynes. Mechanism of electrophilic and
nucleophilic addition reactions, hydroboration-oxidation, metal ammonia reductions,
oxidation and polymerizations.

Unit-V Arenes, Aromaticity, Alkyl and Aryl Halides:
Arenes and Aromaticity: Nomenclature of benzene derivatives. The aryl group.
Aromatic nucleus and side chain structure of benzene: molecular formula and Kekule
structure, stability. Aromaticity: the Huckle's rule, aromatic ions. Aromatic
electrophilic substitution: General pattern of the mechanism, role of n- and o-
complexes. Mechanism of nitration, halogenation, sulphonation, mercuration and
Friedel Crafts reaction, energy profile diagrams. Activating & deactivating
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substituents, orientation and otho/para ratio. Side chain reactions of benzene
derivatives. Birch reduction.

Alkyl and Aryl Halides: Nomenclature and classes of alkyl halides, methods of
preparation, chemical reactions. Mechanism of nucleophilic substitution reactions of
alky halides, Sx2 and Sn1 reactions with energy profile diagrams. Polyhalogen
compounds: chloroform, carbon tetrachloride. Methods of preparation of aryl halides,
nuclear and side chain reactions. The addition, elimination and the elimination-
addition mechanism of nucleophilic aromatic substitution reactions. Relative
reactivities of alkyl vs allyl, vinyl and aryl halides. Synthesis and use of D.D.T. and
B.H.C

Books Suggested :

NSO RN W~

A Text Book of Organic Chemistry : K. S. Tiwari, S. N. Mehrotra and N. K. Vishnoi

Modern Principles of Organic Chemistry : M. K. Jain and S. C. Sharma

A Text Book of Organic Chemistry: (Vol. I & II) O. P. Agarwal

A Text Book of Organic Chemistry : B. S. Bahl and Arun Bahl

A Text Book of Organic Chemistry : P. L. Soni

Organic Chemistry : (Vol. I, Il & IlI) S. M. Mukherji, S. P. Singh and R. P. Kapoor, Wiley Eastern Ltd.
Organic Chemistry : Morrison & Boyd, Prentice Hall

Paper-III (CH-103): Physical Chemistry

Duration: 3 Hrs. Max. Marks: 50

Note:

The question paper will contain three sections as under —

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part.
Total marks : 05

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking

one from each unit, answer approximately in 250 words.
Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more

than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20

Unit-I Mathematical Concept and Computers:

Mathematical Concepts: Logarithmic relations, curve sketching, linear graphs and
calculations of slopes differentiation of functions like ky, €*, X", sin x, log x; maxima
and minima, partial differentiation and reciprocity relations, integrations of some
useful / relevant functions: Permutations and combinations. Factorials. Probability.
Computers: General introduction to computers, different components of a computer,
hardware and software input output devices; binary numbers and arithmetic;
introduction to computer languages. Programming, operating systems.

Unit II Gaseous States:

Postulates of kinetic theory of gases, deviation from ideal behaviour, van der Waals
equation of state.

Critical Phenomena: PV isotherms of real gases, continuity of states, the isotherms
of van der Waals equation, relationship between critical constants and van der Waals
constants, the law of corresponding states, reduced equation of state.

Molecular Velocities: Root mean square, average and most probable velocities.
Qualitative discussions of the Maxwell's distribution of molecular velocities, collision
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number, mean free path and collision diameter. Liquification of gases (based on
Joule-Thomson effect.)

Unit III Liquid state:

Intermolecular forces, structure of liquids (a qualitative description). Structural
differences between solids, liquids and gases.

Liquid Crystals: Difference between liquid crystal, solid and liquid. Classification,
structure of nematic and cholestric phases. Thermography and seven segment cell.
Colloidal State: Definition of colloids, classification of colloids. Solids in liquids
(sols): Properties, kinetic, optical and electrical, stability of colloids. Protective action,
Hardy-Schulze law, gold number. Liquids in liquids (emulsions): types of emulsions,
preparation, emulsifier. Liquids in solids (gels): classification, preparation and
properties, inhibition, general applications of colloids.

Unit IV Solid State:

Definition of space lattice, unit cell. Laws of crystallography (i) Law of constancy of
interfacial angles (ii) Law of rationality of indices (iii)) Law of symmetry. Symmetry
elements in crystals. X-ray diffraction by crystals. Derivation of Bragg's equation
Determination of crystal structure of NaCl and CsCl (Laue's method and powder
method.)

Unit V Chemical Kinetics and Catalysis:

Chemical kinetics and its scope, rate of a reaction, factors influencing the rate of a
reaction: concentration, temperature,pressure, solvent, light, catalyst, Concentration
dependence of rates, mathematical characteristics of simple chemical reactions zero-
order, first order, second order, pseudo order, half life and mean life period.
Determination of the order of reaction: differential method; method of integration,
method of half life period and isolation method. Radioactive decay as a first order
phenomenon. Experimental methods of chemical kinetics: conductometric,
Potentiometric, optical methods, polarimetry and spectrophotometry.

Theories of chemical kinetics: effect of temperature on rate of reaction, Arrhenius
concept of activation energy. Simple collision theory based on hard sphere model,
transition state theory (equilibrium hypothesis). Expression for the rate constant based
on equilibrium constant and thermodynamic aspects. Catalysis, characteristics of
catalysed reactions, classification of catalysis, miscellaneous examples.

Books Suggested :

1. Principles of Physical Chemistry : B. R. Puri and L. R. Sharma

2. A Text Book of Physical Chemistry : A. S. Negi and S. C. Anand

3. Physical Chemistry, Pt. I & Il : C. M. Gupta, J. K. Saxena and M. C. Purohit

4 Computers and Applications to Chemistry: Ramesh Kumari, Narosa Publishing House P. Ltd.
Paper-1V (CH-104): Chemistry Practical

Laboratory Course : 120 Hrs. (4 Hrs. /Week)

Practical Examination 5 Hrs.

Min. Pass Marks: 27 Max. Marks: 75

Distribution of Marks:

¢ Inorganic Chemistry Experiment - 25
e Organic Chemistry Experiment (Two experiments) - 20 (10+10)
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e Physical Chemistry Experiment - 10
e Practical Record (for regular students only) - 10
e Viva-voce (for regular students) - 10
¢ Viva-voce (for non-collegiate students) - 20

Inorganic Chemistry:
Semi-micro / macro Analysis:
Cation analysis, separation and identification of ions from groups I, II, III, IV, V and
VL. Anion analysis (6 radicals).

Organic Chemistry:
Laboratory Techniques:
Two experiments:- one from section-A and one from section-B carry each 10 marks
Section-A
¢ Determination of melting point

o Naphthalene 80-82°C, Benzoic acid 121.5-122°C, Urea 132.5-
133°C,Succinic Acid 184.5-185°C, Cinnamic acid 132.5-133°C, m-
Dinitrobenzene 90°C, p-Dichlorobenzene 52°C, Aspirin 135°C

e Determination of boiling points

o Ethanol 78°C, Cyclohexane 81.4°C, Toluene 110.6°C, Benzene 80°C

¢ Determination of mixed melting point

o Urea-Cinnamic acid mixture of various compositions (1:4,1:1, 4:1)

¢ Distillation
o Simple distillation of ethanol-water, using water condenser
o Distillation of nitrobenzene and aniline using air condenser
e C(rystallization

o Concept of induction of crystallization

o Phthalic acid from hot water (using fluted filter paper and stemless
funnel)

o Acetanilide from boiling water.

o Napthelene from Ethanol Benzoic acid from water.

e Decolorisation and crystallization using charcoal

o Decolorisation of brown sugar (sucrose) with animal charcoal using
gravity filtration.

o Crystallization and decolorisation of impure naphthalene (100g of
naphthalene mixed with 0.3g. of Congo Red using 1.0g decolorising
carbon) from ethanol.

e Sublimation (Simple and vacuum)
o Camphor, Naphthalene, phthalic acid and Succinic acid.
Section-B
e (Qualitative Analysis:
Detection of extra elements (N, S and halogens) and functional groups
(phenolic, caboxylic, carbonyl, ester, carbohydrates, amine, amide, nitro
and anilide) in simple organic compounds.

Physical Chemistry:
Any one experiment from following:
Chemical Kinetics
¢ To determine the specific reaction rate of the hydrolysis of methyl acetate / ethyl
acetate catalyzed by hydrogen ions at room temperature.
e To study the effect of acid strength on the hydrolysis of an ester.
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e To compare the strengths of HCl and H,SO, by studying the kinetics of
hydrolysis of ethyl-acetate.
e To study kinetically the reaction of decomposition of iodide by H,O,
Distribution Law
e To study the distribution of iodine between water and CCly
¢ To study the distribution of benzoic acid between benzene and water.
Colloids
o To prepare arsenious sulphide sol and compare the precipitating power of
mono-, bi- and trivalent anions.
Viscosity, Surface Tension
e To determine the percentage composition of a given, mixture (non interacting
systems) by viscosity method.
e To determine the viscosity of Amyl alcohol in water at different concentrations
and calculate the viscosity of these solutions.
e To determine the percentage composition of a given binary mixture by surface
tension method (acetone & ethyl-ketone).

Books suggested :
1. Practical Chemistry: Giri Bajpai and Pandey, S. Chand & Co. Ltd., New Delhi
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Bachelor of Science

CHEMISTRY

(Three Year Course)

Syllabus

B.Sc. (Part-1l) Chemistry

Paper-1 (CH-201): Inorganic Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20
Unit-I Chemistry of Elements of First Transition Series:
Characteristics properties of d-block elements. Properties of the elements of the first
transition series, their binary compounds and complexes-illustrating relative stability
of their oxidation states, coordination number and geometry.

Unit-II Chemistry of Elements of Second and Third Transition Series:
General characteristics, comparative treatment with their 3d-analogues in respect to
ionic radii, oxidation states, magnetic behaviour, spectral properties, stereochemistry.

Unit-IIT Coordination Compounds:
Werner’s coordination theory and its experimental verification, effective atomic
number concept, chelates, nomenclature of coordination compounds, isomerism in
coordination compounds, valence bond theory of transition metal complexes.

Unit-IV Chemistry of Lanthanide Elements:
Electronic structure, oxidation states, ionic radii and lanthanide contraction, complex
formation, occurrence and isolation of lanthanide compounds.
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 later
lanthanides.

Unit-V Acids and Bases :
Arrhenius, Bronsted-Lowry, the Lux-Flood solvent system and Lewis concept of
acids and bases.
Non-aqueous Solvents: Physical properties of solvents, type of solvents and their
general characteristics, reactions in liquid NH; and Liquid SO,.
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Oxidation and Reduction: Use of redox potential data-analysis of redox cycle,
redox stability in water, Frost, Latimer and Pourbaix diagrams. Principles involved in
the extraction of the elements.

Books Suggested :

Text book of Quantitative Inorganic Analysis : A. I. Vogel (Chapter — I, I and XXIII)
Text book of Quantitative Inorganic Analysis : I. M. Kothoff and E. R. Sandell
Concise Inorganic Chemistry : J. D. Lee

General Inorganic Chemistry : J. A. Duffy

Principle of Inorganic Chemistry : B. R. Puri and L. R. Sharma

Basic Inorganic Chemistry : Cotton and Wilkinson and Gaus, Willey

N~

Paper-1I (CH-202): Organic Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20
Unit-I Electromagnetic Spectrum: Absorption Spectra:
Ultra-violet (UV) Absorption Spectroscopy: Absorption laws (Beer-Lambert's law),
molar absorptivity, presentation and analysis of UV spectra, types of electronic
transitions, effect of conjugation. Concept of chromophore and auxochrome.
Bathochromic, hypsochromic, hyperchromic and hypochromic shifts. UV spectra of
conjugated dienes and enones.
Infrared (IR) Absorption Spectroscopy: Molecular vibrations, Hooke's law,
selection rules, intensity and position of IR bands, measurement of IR spectrum,
finger print region, characteristic absorptions of various functional groups and
interpretation of IR spectra of simple organic compounds.

Unit-II Alcohols:

Classification and nomenclature. Monohydric Alcohols: Nomenclature, method of
preparation by reduction of aldehydes, ketones, carboxylic acids and esters. hydrogen
bonding. acidic nature, reactions of alcohols. Dihydric Alcohols: Nomenclature,
methods of preparation, chemical reaction of vicinal glycols, oxidative cleavage
[Pb(OAc)s and HIO4] and pinacol-pinacolone rearrangement. Trihydric Alcohols:
Nomenclature and methods of preparation, chemical reactions of glycerol.

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: electrophylic aromatic
substitution, acylation and carboxylation. mechanism of fries rearrangement, Claisen
rearrangement, Gatterman synthesis. Hauben-Hoesch reaction, Lederer-Manasse
reaction and Reimer-Tiemann reaction.
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Unit-IIT Aldehydes and Ketones:

Nomenclature and structure of the carbonyl group. Synthesis of aldehydes and
ketones with particular reference to the synthesis of aldehydes from acid chlorides,
synthesis of aldehydes and ketones using 1,3-dithianes, synthesis of ketones from
nitriles and from carboxylic acids. Physical properties. Mechanism of nucleophilic
additions to carbonyl group in benzoin, aldol, Perkin and Knoevenagel condensations.
Condensation with ammonia and its derivatives. Wittig reaction, Mannich reaction.
Use of acetals as protecting group. Oxidation of aldehydes, Baeyer-Villiger oxidation
of ketone, Cannizzaro's reaction, Meerwein-Pondorf-Verlley, Clemmensen, Wolff-
Kishner, LiAlH4 reductions, Halogenation of enolizable ketones. An introduction to
o,B-Unsaturated aldehydes and ketones.

Unit-IV Ethers and Epoxides:

Nomenclature of ethers and methods of preparation, physical properties. Chemical
reactions: cleavage and autoxidation. Ziesel’s method of synthesis of epoxides. acid
and base catalyzed ring opening and orientation. reactions of Grignard and
organolithium reagents with epoxides.

Carboxylic Acids: Nomenclature, structure and bonding, physical properties, acidity
of carboxylic acids, effect of substituents on acid strength. preparation of carboxylic
acids. Reactions of carboxylic acids, Hell-Volhard-Zelinsky reaction. Synthesis of
acid chlorides, esters and amides. Reductions of carboxylic acids. Mechanism of
decarboxylation. Methods of formation and chemical reactions of unsaturated
monocarboxylic acids. Dicarboxylic Acids: Methods of synthesis and effect of heat
and dehydrating agents.

Carboxylic Acid Derivatives: Structure and nomenclature of acid chlorides, esters,
amides and acid anhydrides. Relative stability and reactivity of acid derivatives.
physical properties, interconversion of acid derivatives by nucleophilic acyl
substitution. preparation of carboxylic acid derivatives and chemical reactions.
mechanism of esterification and hydrolysis (acidic and basic).

Unit-V Organic Compounds of Nitrogen:

Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes.
Mechanism of nucleophilic substitution in nitroarenes and their reduction in acidic,
neutral and alkaline media. Picric Acid.

Alkyl and Aryl Amines: Reactivity, structure and nomenclature 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 and nitriles). Reductive amination of aldehydic and ketonic compounds.
Gabriel-phthalimide reaction, Hofmann bromamide reaction. Reactions of amines.
Electrophilic aromatic substitution in arylamines, Reactions of amines with nitrous
acid. Synthetic transformations of aryldiazonium salts, azo coupling.

Books Suggested :

AR~

A Text Book of Organic Chemistry : K. S. Tiwari, S. N. Mehrotra and N. K. Vishnoi
Modern Principles of Organic Chemistry : M. K. Jain & S. C. Sharma

A Text Book of Organic Chemistry: (Vol. I & II) O. P. Agarwal

A Text Book of Organic Chemistry : B. S. Bahl and Arun Bahl

A Text Book of Organic Chemistry : P. L. Soni

Organic Chemistry: (Vol. I, Il & IlI) S. M. Mukherji, S. P. Singh and R P. Kapoor
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Paper-1I1 (CH-203): Physical Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20
Unit-I Thermodynamics-I:
Definition of Thermodynamic Terms: System, surroundings, types of systems,
intensive and extensive properties. state and path functions and their differentials.
thermodynamic process, concept of heat and work.
First Law of Thermodynamics: Statement, definition of internal energy and
enthalpy, heat capacity, heat capacities at constant volume and pressure and their
relationship. Joule’s law, Joule-Thomson coefficient. Isothermal and adiabatic
conditions for reversible processes. Calculation of w, q, dU & dH for the expansion of
Ideal gases under adiabatic conditions for reversible process.
Thermochemistry: Standard state, standard enthalpy of formation, Hess’s law of heat
summation and its applications. Heat of reaction at constant pressure and at constant
volume. Enthalpy of neutralization. bond dissociation energy and its calculation from
thermochemical data, temperature dependence of enthalpy. Kirchhoff’s equation.

Unit-II Thermodynamics-II:
Second Law of Thermodynamics: Need for the law, different statements of the law.
Carnot's cycle and its efficiency, Carnot-Theorem. Thermodynamic scale of
temperature.
Concept of Entropy: Entropy as a state function, entropy as a function of V&T,
Entropy as a function of P&T, entropy change in physical change, Clausius inequality
and entropy as a criteria of spontaneity and equilibrium. Entropy change in ideal gases
and mixing of gases.
Third Law of Thermodynamics: Nernst's heat theorem. Statement and concept of
residual entropy, evaluation of absolute entropy from heat capacity data. Gibbs and
Helmholtz function’s: Gibbs function (G) & Helmholtz function (A) as
thermodynamic quantities. A&G as criteria for thermodynamic equilibrium and
spontaneity, their advantage over entropy change. variation of G & A with P.V. & T.

Unit-III Chemical Equilibrium:

Equilibrium constant and free energy. Thermodynamic derivation of law of mass
action. Le chatelier’s principle. Reaction isotherm and reaction isochores, isochore-
Clapeyron equation and Clausius-Clapeyron equation, applications.

Phase Equilibrium: Statement and meaning of the terms: phase, component and
degree of freedom, derivation of Gibbs phase rule, phase equilibria of one component
system-water, CO, and sulphur systems. phase equilibria of two component system-
solid-liquid equilibria, simple eutectic Bi-Cd, Pb-Ag systems, desilverization of lead.
Solid solutions-compound formation. Congruent melting point (Mg-Zn) and
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incongruent melting point (NaCl-H,O) system. Freezing mixtures: acetone-dry ice.
Liquid-Liquid mixtures-Ideal liquid mixtures, Roult’s and Henry’s laws, non-ideal
system-Azeotropes-HCI-H,O and ethanol-water system. Partially miscible liquids:
phenol-water. Lower and upper consolute temperature. effect of impurity on consolute
temperature. Nernst Distribution law-Thermodynamic derivation, applications.

Unit-IV Electrochemistry-I:

Electrical Transport: conduction in metals and in electrolyte solutions, specific
conductance and equivalent conductance, measurement of equivalent conductance,
variation of equivalent and specific conductance with dilution, migration of ions and
Kohlrausch law, Arrhenius theory of electrolyte dissociation and its limitations, weak
and strong electrolytes. Ostwald dilution law, its uses and limitations. Debye-Huckle-
Onsager’s equation for strong electrolytes (elementary treatment only). Transport
number: definition and determination by Hittorf's method and moving boundary
method. Applications of conductivity measurements: Determination of degree of
dissociation, determination of K, of acids, determination of solubility product of a
sparingly soluble salt, conductometric titrations.

Unit-V Electrochemistry-II:

Types of reversible electrodes: gas-metal ion, metal-metal ion, metal-insoluble salt
anion and redox electrodes. electrode reactions. Nernst's equation, derivation of cell
E.M.F. and single electrode potential, standard hydrogen electrode, reference
electrodes, electrochemical series and its significance. Electrolyte and Galvanic Cells:
Reversible and irreversible cells, conventional representation of electrochemical cells.
E.M.F. of a cell and its measurements. Computation of cell EMF. Calculation of
themodynamic quantities of cell reactions (AG, AH and K), polarization, over-
potential and hydrogen over-voltage. Concentration cell with and without transport,
liquid-junction potential, application of concentration cells, valency of ions. Solubility
product and activity coefficient, potentiometric titrations. Definition of pH and pKa.
Determination of pH wusing hydrogen, quinhydrone and glass electrodes by
potentionmetric methods.

Books Suggested :
1. Principles of Physical Chemistry : B. R. Puri Sharma and M. S. Pathania
2. A Text Book of Physical Chemistry : A. S. Negi and S. C. Anand
3. A Text Book of Physical Chemistry : Kundu and Jain

Paper-1V (CH-204): Chemistry Practical

Laboratory Course : 120 Hrs. (4 Hrs. /Week)
Practical Examination 5 Hrs.
Min. Pass Marks: 27 Max. Marks: 75
Distribution of Marks :

(6)) Inorganic Chemistry Experiment (two experiments) - 25 (10+15)

(i1) Organic Chemistry Experiment - 15

(iii))  Physical Chemistry Experiment - 15

(iv)  Practical Record (for regular students only) - 10

W) Viva-voce (for regular students) - 10

(vi)  Viva-voce (for non-collegiate students) - 20
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Inorganic Chemistry:
Two experiments-one from each section
Section-A 10 Marks
Calibration of fractional weights, pipettes and burettes. preparation of standard
solution. dilution-0.1M to 0.001M solutions.
Section-B 15 Marks
Quantitative Analysis:
Volumetric analysis
¢ Determination of acetic acid in commercial vinegar using naOH
Determination of Alkali content in anta-acid tablet using HCI.
Estimation of calcium content in chalk as calcium oxalate by permangano-
metry.
Estimation of hardness of water by EDTA.
Estimation of ferrous and ferric by dichromate method.
Estimation of copper using thiosulphate.
Gravimetric analysis
Analysis of Cu as CuSCN and Ni as Nickel dimethylglyoxime.

Organic Chemistry 15 Marks
Laboratory techniques:
A. Thin Layer Chromatography: Determination of Rf values and identification of
organic compounds.
e Separation of green leaf pigments (spinach leaves may be used)
¢ Preparation and seperation of 2,4-Dinitrophenyl hydrazones of acetone, 2-
butanone, hexan-2 and 3-one using toluene and light petroleum (40:60)
e Separation of a mixture of dyes using cyclohexane and ethyl acetate (8.5:1.5)
B. Paper Chromatography-Ascending and Circular: Determination of values and
Identification of organic compounds.
e Separation of a mixture of phenyl alanine and glycine. Alanine and aspartic
acid. leucine and glutamic acid. spray reagent-Ninhydrin.
e Separation of a mixture of D,L-alanine, glycine and L-leucine using n-butanol:
acetic acid:water (4:1:5) spray reagent-aniline hydrogen phthalate.
e separation of mono saccharides-a mixture of D-galactose and D-fructose using
n-butanol:acetone:water (4:1:5 ) spray reagent- aniline hydrogen phthalate.
Qualitative Analysis:
Identification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.

Physical Chemistry: 15 Marks
Transition temperature:
e Determination of the transition temperature of the given substance by
thermometric /dialometric method (e.g. MnCl,.4H,0 / SrBr,.2H,0)
Phase Equilibrium
¢ To study the effect of a solute (e.g.NaCl, succinic acid ) on the critical solution
temperature of two partially miscible liquids (e.g. Phenol-water system )
e To construct the phase diagram of two component (e.g. Diphenyl-
Benzophenone) system by cooling curve method.
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Thermochemistry:

e To determine the solubilies of benzoic acid at different temperatures and to
determine AH of the dissolution process.

e To detrermine the enthalpy of neutralization of a weak acid weak base verses
strong acid and strong base and determine the enthalpy of ionisation of the
weak acid/weak base.

¢ To determine the enthalpy of solution of solid calcium chloride and calculate
the lattice energy of calcium chloride from its enthalpy data using born haber
cycle.

Books Suggested:

1. Practical Chemistry: Giri Bajpai and Pandey, S. Chand & Co. Ltd., New Delhi
2. Practical Chemistry (Hindi Ed.): Suresh Ameta & P. B. Punjabi, Himanshu Publication
X X
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Bachelor of Science

CHEMISTRY

(Three Year Course)

Syllabus

B.Sc. (Part-lll) Chemistry

Paper-1 (CH-301): Inorganic Chemistry

Duration: 3 Hrs. Max. Marks: 50

The question paper will contain three sections as under —

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part.
Total marks : 05

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking

one from each unit, answer approximately in 250 words.
Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more

than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20

Unit-I Hard and Soft Acids and Bases (HSAB):

Classification of acids and bases as hard and soft. Pearson's HSAB concept, acid-base
strength and hardness and softness. Symbiosis, theoretical basis of hardness and
softness, electronegativity and hardness and softness.

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 ny and ner and values, orbital contribution to magnetic
moments, application of magnetic moment data for 3d metal complexes.

Unit-III Electronic Spectra of Transition Metal Complexes:

Types of electronic transitions, selection rules for d-d transitions, spectroscopic
ground states, spectrochemical series, Orgel-energy level diagram for d" and d’ states,
discussion of the electronic spectrum of [(T:(H,0)6]*" complexion.

Thermodynamic 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, properties, bonding and applications of alkyl and aryls of Li, Al, Hg, Sn
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and Ti. A brief account of metal ethylenic complexes and homogeneous
hydrogenation. mononuclear carbonyls and the nature of bonding in metal carbonyls.

Unit-V Bioinorganic Chemistry:

Essential and trace elements in biological processes. metalloporphyrins with special
reference to haemoglobin and myoglobin. Biological role of alkali and alkaline earth
metal ions with special reference to Ca** and Mg*>. Nitrogen fixation.

Silicones and Phosphazenes: Silicones and phosphazenes as examples of inorganic
polymers. nature of bonding in triphosphazenes.

Books Suggested :

1. Basic Inorganic Chemistry F.A. Cotton. G. Wilkinson and P.L. Gaus. Wiley.

2. Concise Inorganic Chemistry, J.D. Lee ELBS.

3. Concepts of Models Inorganic Chemistry B.Douglas. D.McDaniel and J.Alexander, John Wiley.

4. Inorganic Chemistry. D.E. Shriver P.W. Atkins and C.H. Langfor, Oxford.

5. Inorganic Chemistry, W.W. Porterfield Addison Wesley.

6. Inorganic Chemistry, A.G. Sharpe. ELBS.

7. Inorganic Chemistry, G.L. Miessler and D.A. Tarr, Prentice Hall.

8. Group Theory and Its Chemical Applications : P. K. Bhattacharya

9. Inorganic Chemistry: J. E. Huyee, Principles of Structure & Reactivity, 3" Ed.

10. Selected Topics in Inorganic Chemistry : W. U. Malik, G. D. Tuli and R. Madan

11. Principles of Inorganic chemistry : D. Banerje

12. Modern Aspect of Inorganic Chemistry : H. J. Emeleus and A. G. Sharpe

Paper-1I (CH-302): Organic Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part.
Total marks : 05

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking

one from each unit, answer approximately in 250 words.
Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more

than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20

Unit-I Spectroscopy:

Nuclear Magnetic Resonance (NMR) Spectroscopy: Nuclear shielding and
deshielding, chemical shift and molecular structure, spin-spin splitting and coupling
constant, areas of signals. interpretation of PMR spectra of simple organic molecules
such as ethyl bromide, ethanol, acetaldehyde, 1,1,2-tribromoethane, ethyl acetate,
toluene and acetophenone. Problems pertaining to the structure elucidation of simple
organic compounds using UV, IR and PMR spectroscopic techniques.

Unit-II Organometallic Compounds:

Organomagnesium Compounds: The Grignard reagents-formation, structure and
chemical reactions. Organozinc Compounds: Formation and chemical reactions.
Organolithium compounds: Formation and chemical reactions. Organosulphur
compounds: Nomenclature, structural features, methods of formation and chemical
reactions of thiols, thioethers, sulphonic acids, sulphonamides and sulphaguanidine.
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Unit-III Heterocylic Compounds:

Introduction, Molecular orbital picture and aromatic characteristics of pyrrole, furan,
thiophene and pyridine. Methods of synthesis and chemical reactions with particular
emphasis on the mechanism of electrophilic substitution. Mechanism of nucleophilic
substitution reactions in pyridine derivatives. Comparison of basicity of pyridine,
piperidine and pyrrole.

Introduction to condensed five and six-membered heterocyles. Preparation and
reactions of indole, quauinoline and isoquinoline with special reference to Fisher-
Indole synthesis, Skraup’s synthesis and Bischler-Napieralski synthesis. Mechanism
of electrophilic substitution reactions of indole, quinoline and isoquionoline.

Unit-IV Organic Synthesis via Enolates:

Acidity of o-hydrogens. alkylation of diethyl malonate and ethyl acetoacetate.
Synthesis of ethyl acetoacetate: the Claisen condensation. Keto-enol tautomerism of
ethyl acetoacetate. Alkylation of 1,3-dithianes. Alkylation and acylation of enamines
Carbohydrates: Classification and nomenclature. monosaccharides: mechanism of
osazone formation, interconversion of glucose and fructose, chain lengthening and
chain shortening of aldoses, configuration, erythro and threo diastereomers,
conversion of glucose into mannose, formation of glycosides, ethers and esters,
determination of ring size, cyclic structure of D(+) glucose, mechanism of
mutarotation, structure of ribose and deoxyribose. An introduction to disaccharides
(maltose, sucrose and lactose) and polysaccharides (starch and cellulose) without
involving structure determination.

Unit-V 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. Structures of peptides and
proteins, Levels of protein structure, Protein denaturation/renaturation.

Nucleic Acids: Introduction. constituents of nucleic acids. Ribonucleosides and
ribonucleotides. The double helical structure of DNA.

Fats, Qils and Detergents: Natural fats, edible and industrial oils of vegetable origin,
common fatty acids, glycerides, hydrogenation of unsaturated oils. Saponification
value, iodine value, acid value, soaps, synthetic detergents, alkyl and aryl sulphonates.
Synthetic Polymers: Addition or chain-growth polymerization. Free radical vinyl
polymerization, ionic vinyl polymerization, Ziegler-Natta polymerization and vinyl
polymers. Condensation or step growth polymerization. Polyesters, polyamides,
phenol formaldehyde resins, urea formaldehyde resins, epoxy resins and
polyurethanes. Natural and synthetic rubbers.

Synthetic Dyes: Colour and constitution (electronic concept), classification of dyes.
Synthesis of methyl orange, Congo red, malachite green, crystal violet,
phenolphthalein, fluorescein, alizarin and Indigo.

Books Suggested :

1

2.
3.
4

Organic Chemistry, Morrison and Boyd, Prentice Hall.

Organic Chemistry, L.G. Wade Jr. Prentice Hall.

Fundamentals of Organic Chemistry, Solomons, John Wiley.

Organic Chemistry Vol. I, II, Il S.M. Mukerji, S.P. Singh and RP. Kappor, Wiley Eastern Ltd. (New
Age International)
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5. Organic Chemistry, F.A. Carey, McGraw Hill, Inc.

6. Introduction to Organic Chemistry. Streitwieser, Heathcock and Kosover. Macmilan.

7. Organic Chemistry (Vol. I & II) : S. M. Mukherji, S. P. Singh and R. P. Kapoor, Wiley Eastern Ltd.

8. A Text Book of Organic Chemistry (Vol. I & II) : K. S. Tiwari, S. N. Mehrortra & N. K. Vishnoi

9. Organic Chemistry : M. K. Jain and S. Sharma

10. A Text Book of Organic Chemistry (Vol. I & II) : O. P. Agarwal

11. A Text Book of Organic Chemistry : R. K. Bansal

12.  Organic Chemistry (Vol. I &II) : I. L. Finar

13. Organic Reaction and Their Mechanisms : P. S. Kalsi

14.  Introduction of Petrochemicals : Sukumar Maiti,

15.  Organic Chemistry : P. L. Soni

16. A Text Book of Organic Chemistry: V. K. Ahluwalia and Maduri Foyal, Narosa Publishing House
Pvt. L.

Paper-III (CH-303): Physical Chemistry
Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20

Unit-I Elementary Quantum Mechanics:

Black-body radiation, Planck's radiation law, photoelectric effect, heat capacity of
solids, Bohr's model of hydrogen atom (no derivation) and its defects. Compton
effect. Luis De Broglie hypothesis, Heisenberg's uncertainty principle, Sinusoidal
wave equation, Hamiltonian operator, Schrodinger wave equation and its importance,
physical interpretation of the wave function, postulates of quantum mechanics,
particle in a one dimensional box. Schrodinger wave equation for H-atom. separation
into three equations (without derivation), quantum numbers and their importance,
hydrogen like wave functions, radial wave functions, angular wave functions.

Unit-II Molecular Orbital Theory:
Basic ideas, criteria for forming MO from AOs, construction of MO's of H," ion by
LCAQO, calculation of energy level from wave functions, physical picture of bonding
and anti-bonding wave functions, concept of o, 6% =, m* orbitals and their
characteristics. Hybrid orbitals-sp, sp’, sp°. calculation of coefficients of AO's used in
these hybrid orbitals. Introduction to valence bond model of H,, comparison of MO
and VB models.

Unit-III Spectroscopy:
Introduction, electromagnetic radiation, spectrum, basic features of different
spectrometers, statement of the Born-Openheimer approximation, degrees of freedom.
Rotational Spectrum: Diatomic molecules, energy levels of a rigid rotator (semi-
classical principles), selection rules, spectral intensity, using population distribution
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(Maxwell-Boltzmann distribution) determination of bond length, qualitative
description of non-rigid rotator, isotope effect.

Vibrational (Infrared) Spectrum: Energy levels of simple 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: Concept of polarizability, pure rotational and pure vibrational
Raman spectra of diatomic molecules, selection rules.

Electronic Spectrum: Concept of potential energy curves for bonding and anti-
bonding molecular orbitals, qualitative description of selection rules and Frank-
Condon principle. qualitative description of 6, 1 and n MO their energy levels and
the respective transitions.

Unit-I'V Photochemistry:

Interaction of radiation with matter, difference between thermal and photochemical
processes. Laws of photochemistry: Grothus-Drapper law, Stark-Einstein law,
Jablonski diagram depicting various processes occurring in the exited sate. qualitative
description of fluorescence, phosphorescence, non-radiative processes (internal
conversion, intersystem crossing), quantum yield, photosensitized reactions-energy
transfer processes (simple examples).

Unit-V Physical Properties and Molecular Structure:

Optical activity, polarization (Calusius-Mossotti equation), orientation of dipoles in
an electric field, dipole moment, induced dipole moment, measurement of dipole
moment- temperature method and refractivity method. dipole moment and structure of
molecules. magnetic properties-paramagnetism, diamagnetism and ferromagnetics.
Solutions, Dilute Solutions and Colligative Properties: Ideal and non-ideal
solutions, methods of expressing concentrations of solutions, activity and activity
coefficient.

Dilute Solutions: Colligative properties, Raoult's law, relative lowering of vapour
pressure, molecular weight determination. Osmosis, law of osmotic pressure and its
measurement, determination of molecular weight from osmotic pressure. Elevation of
boiling point and depression in freezing point. Experimental methods for determining
various colligative properties. Abnormal value and abnormal molar mass, degree of
dissociation and association of solutes.

Books Sugegsted :

1.
2
3
4.
5.
6.
7.

8.
9.
10. A Text Book of Physical Chemistry : Kundu and Jain

Physical Chemistry, G.M. Barrow. International Student Edition, McGraw Hill.
Basic Programming with Application, V.K. Jain. Tata McGraw Hill.

Computers and Common Sense. R Hunt and Shelly, Prentice Hall.

University General Chemistry, C.N.R Rao, Mac Millan.

Physical Chemistry, RA. Alberty, Wiley Eastern Ltd.

The elements of Physical Chemistry, P.W. Atkins, Oxford.

Physical Chemistry Through problems, S.K. Dogra and S. Dogra, Wiley Eastern Ltd.
Principles of Physical Chemistry : B. R. Puri Sharma and M. S. Pathania

A Text Book of Physical Chemistry : A. S. Negi and S. C. Anand
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Paper-1V (CH-304): Chemistry Practical

Laboratory Course : 120 Hrs. (4 Hrs. /Week)
Practical Examination 5 Hrs.
Min. Pass Marks: 27 Max. Marks: 75
Distribution of Marks :
@) Inorganic Chemistry Experiment (two experiments) - 20 (10+10)
(i1) Organic Chemistry Experiment (two experiments) - 20 (10+10)
(iii))  Physical Chemistry Experiment - 15
(iv)  Practical Record (for regular students only) - 10
W) Viva-voce (for regular students) - 10
(vi)  Viva-voce (for non-collegiate students) - 20

Inorganic Chemistry
Synthesis and Analysis
® Preparation of sodium trioxalato ferrate (III). Nas[Fe(C,04)3] and determination
of its composition by permagnomotry.
e Preparation of Ni-DMG complex [Ni(DMG);].
¢ Preparation of copper tetraammine complex [Cu(NH3)3]SOs.

¢ Preparation of cis-and trans-bisoxalatodiaquachromate (III) ion.
Instrumentation

e Colorimetry
e Adulteration Food stuff.

e Effluent analysis water analysis.

e Solvent Extraction - Separation and estimation of Mg(Il) and Fe(II)

¢ Jon Exchange Method Separation and estimation of Mg(Il) and Zn(II)
Volumetric Analysis

e Jodimetric & lodimetric titrations.

Job's method and Mole-ratio method.

Organic Chemistry
Two experiments one from each section:
Section-A
Laboratory Techniques:
(i) Steam Distillation:
e Naphthalene from its suspension in water.
¢ Clove oil from Clove
e Separation of o-and p-nitrophenols
(ii) Column Chromatography:
e Separation of fluoressein and methylene blue.
e Separation of leaf pigments from spinach leaves.
e Resolution of racemic mixture of (Z)-mandelic acid.
Qualitative Analysis:
Analysis of an organic mixture containing two solid components using
water, NaHCO;, NaOH for separation and preparation of suitable
derivatives.
Section-B
Synthesis of Organic Compounds
e Acetylation: Salicylic acid, aniline, glucose and hydroquinone.
¢ Benzoylation: Aniline and phenol.
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e Aliphatic Electrophilic Substitution: Preparation of lodoform from
ethanol and acetone.
¢ Aromatic Electrophilic Substitution:
o Nitration:
Preparation of m-dinitrobenzene,
Preparation of p-nitroacetanilide
o Halogenation :
Preparation of p-bromoacetanilide
Preparation of 2,4,6-tribromophenol.
¢ Diazotization/coupling: Preparation of methyl orange and methyl
red.
e Oxidation: Preparation of benzoic acid from toulene.
¢ Reduction: Preparation of aniline from nitrobenzene and m-
nitroaniline from m-dinitrobenzene.
Stereo-chemical study of Organic Compounds via Models
¢ R and S configuration of optical isomers.
¢ E and Z configuration of geometrical isomers.
¢ Conformational analysis of cyclohexanes and substituted
cyclohexanes.
Section-C
Organic estimation: Amino group, phenolic group, carboxylic acid group
and glucose.

Physical Chemistry
Electrochemistry

e To determine the strength of the given acid condcutometrically using standard
alkali solution.

¢ To determine the solubility and solubility product of a sparingly soluble
electrolyte conductometrically.

e To study the saponification of ethyl acetate conductometrically.

e To determine the ionization constant of a weak acid conductometrically.

e To titrate potentiometrically the given ferrous ammonium sulphate solution
using KMnQO, / K;Cr,0O; as titmate and calculate the redox potential of
Fe®*/Fe’* system on the hydrogen scale.

Refractometry and Polarimetry

e To verify law of refraction of mixtures for ego of glycerol and water) using
Abe's refractometer.

e To determine the specific rotation of a given optically active compound.

Molecular Weight Determination

¢ Determination of molecular weight of a non-volatile solute by Rast method /
Beckmann freezing point method.

¢ Determination of the apparent degree of dissociation of an electrolyte (e.g.
NaCl) in aqueous solution at different concentrations by ebulliscopy.

Colorimetry

e To verify Beer-Lambert law KMnO, / K,;Cr,0; and determined the

concentration of the given solution of the substance.

Books Suggested (Laboratory Courses):
1. Vogel's Qualitative inorganic analysis, revised, SveWa, Orient Longman.
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2. Vogel's Text Book of Quantitative Inorganic Analysis (revised), J. Bassentt. RC. Deney G.H. Jeffery and J.
Mendham. ELBS.

3. Standard methods of chemical Analysis. W.W. Scott. The technical Press.

4.  Experimental Inorganic Chemistry, W.G. Palmer, Cambridge.

5. Handbook of Preparative Inorganic Chemistry. Vol I & II, Braver, Academic Press.

6. Inorganic Synthesis, McGraw Hill.

7. Experimental Organic Vol I & 11, P.R Singh, D.S. Gupta and K.S. Bajpai, Tata McGraw Hill.

8. Laboratory manual in Organic Chemistry, RK. Bansal, Wiley Eastern.

9. Vogel's Text Book of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, V.Rogers,
P.W.G. Smith and A.R Tatchell, ELBS.

10. Experiments in General Chemistry, C.N.R Rao and U.c. Agarwal, East-West Press.

11. Experiments in Physical Chemistry, RC. Das and B.Behra, Tata McGraw Hill.

12. Advanced Experimental Chemistry, Vol I Physical, J.N. Gurtu and R Kappor, S Chand & Co.

13. Selected Experiments in Physical Chemistry, N.G. Mukerjee, J.N. Ghose & Sons.

14. Experiments in Physical Chemistry, J.C. Ghosh, Bharati Bhavan.

15. Practical Chemistry: Giri Bajpai and Pandey, S. Chand & Co. Ltd., New Delhi

Chemistry Practical Examination

Inorganic Chemistry: (10 + 10 Marks)
1. Synthesis an analysis of one of the four syntheses given in the syllabus.

2. Separation and estimation ofMg (II) and Fe (II) by solvent extraction method.
Or
Separation and estimation of Mg (II) and Fe(II) by ion exchange method.

Organic Chemistry: (10 +10 Marks)
1. Synthesis of one of the six organic preparations
2. Analysis of an organic mixture containing two solid components using water, NaHCOs,
NaOH an preparation of suitable derivatives.
Or
Column chromatography techniques:
Perform one of the three column chromatography experiments.

Physical Chemistry: (15 Marks)
1. Perform one of the nine physical chemistry experiments given in the syllabus.
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CH-203 | «itfaer w@mem 3 T 50

CH-204 | yraifier <T@ 5 T 75 27

Y U9 |9 YA &1 AW REi) EIED =Aqd
EaES Ity Il

CH-301 | efemeifier TEREA 3 T 50

CH-302 | wrefieh @EA 3 T 50 54

CH-303 | v @R 3 T 50

CH-304 | yrifiter T 5 T 75 27
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Syllabus: B.Sc. (Part-1, Il & 1) Chemistry
University of Kota, Kota (Rajasthan)

IERIEIRSIGED

AT
(Frasita araassn)

qiddshH

1. qEEl.  (VITT-9eW)  EEARTE

Y¥AYS-1 (CH-101): T fTeh WA
Tden safa: 3 e AfgdHaa 3id: 50
F2 : T@ YT UF H 03 WUS T WER B
GUg I : TH WIS W UH AHAd WA fTEH URAE THE W 02 A WH od TU
HA 10 T T T YRS T U HT AR T 20 IS H O
A 3k : 05
g § : I WS W YAF THE U 02 WA od W KA 10 WA B YIH
THE Y Th W 1 991 W gL hA 05 AT & S I BNl Tk
Y9 HT SAX AT 250 VAT A F
HA FhH : 25
s § : W @S Y 04 WA IUARES e (W H 9 oft ' wehd ®) W weft
ghrEal 0 W fRu Se, feg s 3E W wR 9 Afus W @ '
T A w S TEF W Y WY hT S @I 500 YR H e
HA 3k : 20
THE-1 AT G
rc B2 B > e | B B e 3 i o R B 1 | e o I 0 B o et e
THEE HETh, Afe R T GHE, w T g2 H1 qiefewdr, Faen §=H,
1 wd FE T WeM! Ud Wifgshar faaRon, s, p, d eI Wy STeRfdAil
AhaTs TE UEE oUesH & 9§, T H agwal w1 Wl d@ ®
o famar, guret AT sraeT
JEafdar IO THN] W A™e o, o S, Soieed wEdr, faw@
FBUMCHEHAT-IRTET AOT 3qal A1d H w1 faferdd, smadt oreit o @t
e wd IUTT 9 (EETR SJagR i AT

THR-11 TS o9
TegaSh  SY-GashdT 9y fagid Td SHel W, gedds 9y & feemers
afirereror, fofi R & Haor SR WA SThTeiT YOS o STl i
smeRfaail  NHs, HsO', SFy, CIFs, ICL T8 H,0 & foau wHAreishar el soieraq
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Syllabus: B.Sc. (Part-1, Il & 1) Chemistry
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Jfqekoior (VSEPR) fagia, saifoe wd fawm s fgommee eopstt (CO
T NO) d TodeM = SRl # gk o, 99 Tel, fgga-omyul W
forera-pomeHshar iR ¥ ufavra st sifrareton)

shiE-1I smaf& sh:
Sk G o s gvrd W gueaedt W, e srua fram w6
MY, wote Affedi, g Ao, Sas el T8 dH-gek o, oo St
@ omafTr @t Wt oo, omEAt #i gaw wWmed Td gl wErd @
e uoife® du-d sooreH, SASORdl 9Y Td 9ve fHgidl gEA o
ERISHECEE e CE ) perdic G e ol

THR-IV s-@Us & qd:
qorTeTeh e, ool gew, wEeizel & fagim sficerr, Sifgs ot o g
gfgq faamoea o Gde &1 ygfaat, ufesar o ot &1 i@
IR Wl w1 WEA: SR T % WAt o SAF wT @
ST @ A w G T
p-@vs & dd: 13-17 WE qat (fawtl @y wfed) &1 qoers o1,
13-16 UYE & TEgREl, wFdEe! ol Ud Foed & AT #wmoof

SRR

THE-V e gifiesl &1 @
TN H TESES-SRANA T Iogak aRdA, aed, dIReTd, H-d, HEEs,
RRFE, foeeem (W fagi), 39 How MRS, SeSE % STERe
e, SRS T UelRerEed|

YYAYS-11 (CH-102): hTef1eh THEA
Tden safa: 3 e Afgdwaa 3i®w: 50
2 : T@ YT UF H 03 WUS T WER BhL:
GUg I : TH WIS W UH A WA TEH URAE THE W 02 oA WA od TU
FA 10 T YA T YRS Y A BT AR T 20 IS H O
el 3k : 05
TUS F : TH WS U YIR THE U 02 WH od T KA 10 WA THN TR
THE U TH YT P 991 HW gL FKA 05 YEAI & IR I S TSR
YT T SR TN 250 IR W BT
HA FhH @ 25
s § : W @S Y 04 WA IUAREe e (W H 9 oft ' wehd ©) W weft
Teedl 4 ¥ fRu Sem, foq @ TR 9 wR 9 dfus wed @ g
T A w S TEF S Y YA hT S @I 500 YR H e
HA 3k : 20
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THR-1 =T T STEYA:
GO, oY AWE TS §Y RO, S Sell, R WEHE S, gel a9
I T, Tafae Aife, TR AfT (Feide AfTE) STew TR Hehd,
e, sfadgrd, Wifewar, W wd &5 guE, eEgeA seE |
wref  stifafearst =t fearfafa: o oo g@aw sooem &t wfa &1 @R
¥ um, org-fR dR 9 fg-fr i & gw s, guier wd fowmivr sy
fasisml  sfvdsl & TRR: S TR 9 e TR ifvwde  wEte
afufparet & THER Sell fo=m
siffsrar AsAadl: FEERE, FEHUEA, TFT qoAd, wEH, TH TE T
(SeTETT HiEd) |
Teadl 9 o oAt wiefiw & faufie (siverfes) wewr fra feefafa
frafor w1 fafert (oo fovomwr Aeged], wwRarfe 9@, @@ Tfael @
Tifeta Tamfe sem))

11 wreiteh gl @1 Bifaw @

THEIAdT HI GhoUdll  THEEAT & YRRl GHINR  EHEIEd-SHad d,
auifaess  fepdferdl, wiafora-gmmeafast & wo-ud, fg-wifen St gFa fake
@ Ui o, faevw wuamet f9e (Threo), TRYAT (Erythro) foaw wmieret
TGl AR, FhISThIT GHEFe! ATl hT YeFeR{U, Wdld, UM (Retention),
IO (Recimization)! uferd wa fue fowamm, smspm fom, Amek<or =t
D/L W& R/S WUITetl Ao SHTe@edr-Sanfidta ureeet ifieht & fa=ama
frefor FmeRor ® E/Z yonelt, orffeemt wd uferanfees difieer # senfada
THEAT &Y GHEEAA-USH 9 oo % WeUl k1 favelwur, W wed
% wequ, el 9 Rl oy, The Wiaerd SphiE-Redd o= 1 SEu
= WSFYE W §E™ & Y9 (Newmann projection and Sawhorse formulae)
R W 3eA-a9-YA (Flying Wedge Formulae) &9 T fa=amat # siavl

THE-III Teh-g UG dhid Ueh-4:

Teah-4: YMMEd Ud SWNEd Tehdl &1 AHS, Uehd Y8, Tehdl H hled
THEUET & URRI Tehdl H OHEFd, 9|, oA &t faftrt (s sifafwar)
Fied AR wR-gRE Afufra @ wEiedfas Tt w1 fasEiieaain I,
Tehdl & oifas o1 ud T WAt RO el % @SR i ged
qoTeh  SAffhar o1 foranfafy, sfvfoame framsfirar wd sommeHeRd

THH Uesh~d: AWHO, sHF o faftt wwmafie sifufeamd, ser @ famfaers
fagra wd SEH! WUEl W WU T 9w sged SE S godl ¥ dod
fasfa, famfa Wea ao=t #1 fagral =@ I &1 foeru, #3et a9
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3HE-IV Teshl-q, Ihd Tohl-d, SEH 9 UTehlg:
Uch!—d, 9hid Uehl~g d TBBH: UohHl & HFAWHI, oM i fafeEr,
TewlEld & foieie &1 fRrfafn o ofera dosel ®  foeEg-edrsHiEs
#1 frarfaf, teweia & fefdieo @ &5t wafd (Regioselectivity)! Heith
w1 fm, g faeliod, TehAl & oifqes qoed e emufaes Tenfae wekiAn
% WEME TOHH: ESSHGR i fRafafy, seeemeRl 9 qEaqas  anersh
sfforamd, ARMIIE &1 W, TTEgEReH-Siamio  STiFHA - ST |
TAFHSYE, SiSHle ERed, o, KMnO, §R SESHFdeishdr @
STFHHRIU| Tkl 1 AgATRI, Tellferr U amsfiae feafadal W wewHr ¥
I Tl 9 WdH % AW YAl Wi UeshAl % oM okl faferdr,
TEU TE SR Tl W A foei, @R 8 e R e
T e & e fmior w fafat @ ageeon 12- @ 143, Sew
TeeY 3fvfsmam
Uehlg—g: AWM, TEA W S0 oAeed|l fmfor o) faffl oAl =61
Tt AfIfEaTl TokhteAl Hi STl Sl TR, AR Tl AT
siffspamstt &t fpanfafy,  SRgENTE-SfFdRio, o  STHIA-ST9=RH,
SMFLHTT T agafteor Afufsranett &1 fopam fafer

E-V i, tifomal, toeRd 9 wWiEd dESH:

W 9 tWAfewar: S gl % AN iR Ogel WHfes Ay
(FeE) TE URE  gEel 9 ® HlEE: oAUfdeh A TE dhepel UL
IS HT IAMIE W HOA-FEH o AHE, STIART EIEHl, SAUTG% HEHT
fesron WAfeswdr: ghel T M, UOHfew oEA|l e Seleed  EE
yfaeaAr-foranfafs &1 WM 9faeqw, - 9 o-Usal ® e ATELH
AN HI0, TERHHT, WFIIRT T Bed-HE AR T 3Rt
frafafy, ot disfer w1 fogo afFaoeRy wd fowafmaueed afawerd,
e wd gl Ul SSiA ofeal st UIvd gEen SfafmAg) o
AT, Tfeshd o, TohlEHA oS4 Td aRHHAa & fa=q = fafedt @@
3T TS ATIRa|

tfehrd wd U@ dAgEl: Uewd @RSl H AR Ud i, fawem
# fafest, waEte  sfutearn ke gamEel @1 Sy2 WE Syl TRTE-TRET
ety we SHRl o uitesfes femor Wiedl  wgedioH AifeR: ARG,
e CIFANES, T ToES] % fawed i fakmEl @ A elE 9 e
gEen AffRaTy) Wit TRl Wifes wiaermm sifufwaet @ Am-faeie w@
faaa-am e fafirlfl ofewa tomsel ® ufew, faea @ tR@ daEel &t
fRamefierar &t el DDT 68 BHC &1 €¥e90 Td  SUAIRTAm|
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YYYA-1II (CH-103): witfas @mA
Tden safa: 3 e Afgdaa 3i®w: 50
F2 : TW YT UF H 03 WUS T WER BT
GUg I : TH WIS W UH A WA fTEH URAE THE W 02 oA WA od TU
FHA 10 T YT T YAF Y U HT AR T 20 IS H O
el 3k : 05
TUS § : TH WS U YIR THE U 02 WH od T KA 10 WA THN TR
THE U TH YT P 999 HW gL FKA 05 YA & I I SN TSR
YT T SR TN 250 ISR H @l
HA 3k : 25
s § :  3TW @S Y 04 WA IUARES e (W H 9 oft ' wehd ®) W weft
Toedl 4 9 fRu S, g @ TR W wk 9 afus wed W@ B
T YA w S TEF WM Y WY hT S @RI 500 YR HOE
A 3k : 20
gHR-1 T deeyad T SAfvsfas:
AT Y, o Thel &, d@% T A (Slope) 1 TOMT AT, ki,
e*, X", sin x, log x ST el 1 Sfohe, Steaws o fAfETe  ofif¥R  sreeher:
FHAA] TRl B AU YA (Relevant) Teld 1 HHREH: HEPd TH
W9, U, WIfehdT (Probability).
Afsfas (Computers):
sifTRferst &1 wmra ufem fsmfas & S-St WM, ®e%h, TR
(Hardware)| @rwa™R  (Software) STRIfuq faifa g E[W'ﬁﬁ (Input -output
Devices) fgemaml W&amd wd Sihmfora: oifTepferal it oTTWIST @t QH:TAT,
TRSAT (WTEA) FETe gfast

ThE-I1 N e
o & epifa fagra & ugw efifed, oeef weRR @ fa=er, el ded
STAEAT FHIR |
FHifds TRE: ardfas & & PV gudrdl o, ookl Oided, drel oy
IO % GEATN 9%, Hifde LRl TH 9vel died  fRRiel & W
TR, G SAaEdrel w1 W, gHEia STawen TWHieRI|
aruifass Wifaat: o WA g@ o, oited AT A Wifdshdd ATl eafeeR TifEr
% foau fFuee famwr fagra &t Toners faeem, UeeE WEm, Wed ged-uy
T4 deRE Al TG R G (SA-SiHEE e TR STe) |

eI 39 SaeAT:
FAT-3M[F oA, FAl HI UEAN (OMHF  0H)1 I, gA T TG % wen
GEAHS 3T
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%a fpted: 3@ fhedw, 239 wW @ # oA, afiew, gHA  (Nematic)
FHifeAfeZe (Cholestric) TEemsft &1 UEAT, FHET Td T€ @I ¥ (Seven
Segment Cell)|

HIATZST EXAT: FHIAS! HI UNTHT, HIARS! HT TR 3E HT gl |
Hiegel faermd (Tet): TS, YRREE Td dgd T, wiemsel wT wenfue,
e T, Tel-yew fem, @ufwl gat w gat § wensel faeam (ureE):
TIEr % UER, IH # fafeel, TeEeRE oMt ¥ ga wieeel faesd (S9):
FifeRter, A &1 faftEt e e, fRy, #eRest ® g swEn

TEE-IV 39 aeun:
ffom SToek, TR WA w1 IR R & fRm () sTuwas i
F feerar & fem (3) ufom =it &1 fm (W) wwfmfa w fem et
% gufafd d@ | freeat g X-fewon @1 weiell e weiieRor s fefoon
NaCl, KCI @@ CsCl & freeat = gtmmstt &1 fuRor (@ fafy @ =of fafy)

IHR-V TOEfis 9 Tfael od S

wWifafe o Tfdel TE 3Ee STWENT hT IR, oifvfwEr @t &), eifufwEr =
H gofad wA G wRE-Gidl, a9, 36, faaraew, wewen, SRl sifufwer
T wt "wigar W e, wa @ wife, vom wife, fagdw wife, sem wife w5t
aAfefwarett & nforda sifvaeon, eig-omg wd siEd-emg) sfafwmelt w1 it
& frufor =t fofiei-womem fafa, sawem fafy, otdemy wma, siawa fafy,
foarm fafa feacfoea famves w wygm =ifc =1 afeem woEts oo
nfaert gl fafiEt: aceatdE, favafada, geemmE fafiEt, et
TS TUFTHYHITEM T Sorifaet & fagra: i &1 T W a™ &1
YT, SARMSTE GHiRO, WHEIU S wI UNON HSR Tl Hied S
geregsh  fogrd, WRHo staeen fugrd, W Yeweww, W frediw  emenfa
Tfas feeir &1 e TE IEHET ST A HKT STIUROMH | ST, ST
srfurfmare & facero, SRRl & e, fafi= e dfed

J¥9A-1IV (CH-104): IrEifTS W&

ERIURI I ICRER| 120 B (4 ©/T@R)
rEfiTe TdeTn : 5 HUS
=[AqH IR 27 sifeshad efh: 75
i favreH:
STRTETR A T - 25
FHeeh WA TR (] TE) - 20 (10+10)
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Hifger @rEa 949w - 10

e wE g (Gaa fafga fenfiEt & faw) - 10

m(mmﬁ%m) _ 10

Hifgs (Tardt faenfeat & fom) - 20
AHE T T

qe-siv/ega faversor
¥ faverwor, g LILIL IV, VW VI §58 & Tl &1 JIF&io Td
forgeron momEA favew o (6 qow) |

HTe(1h WEEA:
TaRTen fafei:
Y TN UM-H TE 9TT-9 H Y TH TH YA T YR & 10 |
OT-37
® I[cHich HIUA:
o \uerele 80-82°C, swigw orRd 121.5-122°C, FR@ET 132.5-133°C,
Hfeafier 3 184.5-185°C, o=t 1= 132.5-133°C,
Yfafafas sma 157.5-158°C, wEdframze 113.5-114°C,
m-STEAEeresi 90°C, p-STEFaremiA 52°C, wfEafeE 132°Cl
® Fedish HIUA:

o THA 78°C, WsFeieFdA 81.4°C, e 110.6°C, S 80°C|

fag i |wIeE:

o Iren-fofaes v & TAT-T WeEeE (1:4,1:1, 4:1) & Tasrom

® ATHA:

o W& A &% g UIATA-wA Ay w1 W SEeH|

o A WHMA & FRI AIEeRSiH Ud UfAeE fAger &1 emgen|
o fpTediamu:

o Trtedietor =t faywon Feheqm: ™ S g Ofdsw e (S|
T B UF F qN Wed HW A HH H AR ST@d gL A o
THRfEES, AT o e, S 9 seeiew Tl

IRHId & I g faisA e feediso:

o TEa B yAfTE faf g S Rk H AR W O IR
EIMREISET

o WA §W IS ueelH (17U feRfSd e % WERT ¥ 0.3UTH
FHINE IFd wrcdA) &1 foey ez

Iy (W@ wd fafa):
o FR, "ucd, dfdw oA T HFHifTR S|
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-
TS favesr:

WA wEfFs AR § Afaferd qel (N, S 9 gaisF) #1 Yg9 ° HiAies
T {FH{cTeh HrEel, T, HeeEge, THH, THES, Mg o THeEs Hqel i
WA FEH AR § TeEH|

mifas @EE:
= % 9§ &8 ™ W@
RGIRE I [UITRET B
o Ty dY W AT TH/TUA THIZ &1 TESNM AET i Sufeafa &
SAsTaered i faftre sifufeen amm w1 Ao
o TR & ol TSR W I gHed & YU T FAEEH |
o TYE THIE & W& 3TYeRA &1 W W HC1F H,SO; &I Jeerdl i
o
® H,0, W 3MEEEE & faured =1 afufmn =1 = @1, Wl sa
gt 31|
faawor =1 fm:
o S TS CCly, & A |, & faawor &1 1M
o T TH S & T Soleh oA & fIaXur @ TeAEd |
ﬁ?-ns'gy:
o ofdfErg-wewEe Wid &1 9 Td Thd-, fg-, TSt wmomeEt #i
AUV FHAT HI AN B
TGAr, [S-aA19:
o wyar WA fafy g (siframefier @31) fagoni & wfae ered &1 @Al
o Uel Uewhieldl w1 S H fafu= wigaef o fugol w vaEaist o
o Td 3 faerAt &1 vaEast @t o
o fRaimft fhgr & Wfav Toed &1 ge-t9@ fafy ¥ o= (Tfem @@
T i)

Page 34 of 51



Syllabus: B.Sc. (Part-1, Il & 1) Chemistry
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IERIEIRSIGED
AT
(Frasita araassn)

RIGRER]

N

sl.egdl.  (WrT-fgdia) WEARme

Y¥YS-1 (CH-201): AhTefTeh THEA
The Tty 3 sifyshay sk 50
F2 : T@ YT UF H 03 WUS T WER B
GUg I : TH WIS W UH A WA TEH URAE THE W 02 oA WH od TU
FA 10 A YT TR TI® T YT HI IA I 20 VERT H OE
Hd FFH : 05
g § : I WS H YAF THE U 02 WA od W KA 10 WA B YIH
THE Y Th WA 1 991 W gL hA 05 AT & S I BNl Tk
Y9 HT SUX AT 250 VAT A OF
HA 3k : 25
s § : W @S Y 04 WA IUATES e (W H 9 oft ' wehd ®) W weft
ghrEal 0 oW fRu Se, g e gwE W wk 9 Afus WA W@ '
T A w S TEF WMWY YA hT S @I 500 YR H e
HA 3k ;20
THIS-1 9UH GHUU FEdl & dcdl Hl WEA:
d-@vg qar & AfFenafoer U ol WUw THEU S@em & qcl, S fgeih
qfeRT T Gl & UH-ST fafae oferdieRor srawenstt & eruferes
T, g3 &I Td SHIfHdl|

THR-II fgda @ g §Hav feel & qcl &1 WEA:
g AT, e oA e e, SATFHiRRUr  oTERel, g SRR,
WEeH Tued wd fofaw weR Toremt @ W’ # 3d 9@ 9 gadeTh
forer=m1

THE-111 SUHgHatss  4tfi:
TR F SUHEHASH A U SHHT WANTE  GATH, YS! T HHIR
o, Hicle, SUGEEANSTS: AR & WSO o FHEHEdl, WhAol o1q Hhal
% foau dersear s fagil
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THE-IV A-Sgs acdl 1 TWE:
Teell 1 foRed, wroMge Akl w1 Wi Td g
ufFegel &1 WEA: tfFeAEst & Mg @ ud W, U Np, Pu U@
Am % TUYUFR KT TEEH, GWEEd!  oOMAEEl Ud qveddi  ufFedel #
BRI

THIE-V A TS &eh:
A W @R HI SRMIH, Tes-all, dFa-we fooms usfd @ oz9
HeheyHT|
Ieeita faamae: faammsr & vifges o o, foa@s & YwR o S "9Ee
afiaeTo, a8 NH; 959 SO, & Hef o orwreita focomoest & sifufswam
ATFAHTOT TH  SUEAT:  (UT=a  fova omwgl & STEF-STUI=aq <%
favomu, S W SMUeRE iU, BRE, WfeR T Uedd | dol &
frepdor o fafeq fagma

Y¥AYS-11 (CH-202): hTaf1eh THIEA
Ther sEfy: 3w sifyean 37 h: 50
2 : T@ YT UF H 03 WUS T WER BT
GUg I : TH WIS W UH A WA fTEH URAE THE W 02 oA WA od TU
FA 10 T YT T YRS T A BT AR T 20 IS H O
el 3k : 05
TUS § : TH WS W YIR THE U 02 WH od T KA 10 WA THN TR
THE Y Th WA 1 991 HW gL hA 05 AT & S I BNl Tk
YT T SO TN 250 Vsl W @l |
HA FhH @ 25
WUS ¥ : 3@ G H 04 W IUAIHE B (WA H O off & Thd T) S oqeft
e 0 W Ry S, g T TR W TE 9 eAfus wed T@osnm
T A w S TEF WM YR WY hT S @I 500 ¥R H e
HA 3k : 20
THIE-1 faea-gre®ia TWagH: Ao TFT:
WA (UV) Evnye Wy fagm: eowmm frm (fer-owd fem),
TSI (STQTHAT), T TFT H1 Tl T fageiwon  goraifs
THA & YR, WFHA HT YA qUHeieh TS auiaeieh 1 GheddTl  gulient,
quigent, affaeml wd ofeEnl fowemed @R TESW U TRE % WRIeRH!
TUFT

Page 36 of 51
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AaFd  (IR) SEYNHUT TFT: sMuifasds ®0H, §h &1 |, == fm, IR
Iug HI dgar wd feafql IR WA w1 AH, Fffa-mm & fafve e
Tl & AfHenefin  STaviu W U WIS HIeifh ANTRI F IR TF
fargermon

13- 11 Uehigia:

TR TWE AR OAREEE  UohRA-AHEI,  UfeSgRE, HieH,
FTelfFafcir Tl Td T & IU=ad gRI o i faferEil gEgee o,
AT Wpfd, TekhRlad &1 SIfIfwRaMd) TRERfg® TehEla-THa®Iul, o &l
faftet, iRy ToESA w1 WEtHE  AfIfEAd, Pb(OAc), TS HIO, B
sFdiers  fa@ven w  fAia-frmeidas  qAfd-=ama oeeRfes tenkia-
THFRIOT TH oA wt fafeE, fraaia st wEte sifafward)

Wiie: RO, AT TE SR, B oW i fafEl, ofifae e @
AT AT, Uehlgld TS wHIA w1 Td @mmed H1 oM, GHIFARS
A T ST T, WA i ARIERAG: goreeel WHfes  wiaeeT,
gloM-gre  31fufpan Tew-wa ifufpen wd Gw-3ma erfufswanett =t frenfafin

sEiR-II Tfeselss U6 ®ieM:

TR TE FEMTA TS I TEAN oS FARRS ¥ TeeaRs, 1,3-SEARA
Y ufceerse 9 HIIM, TEEd Ud  wEiFAide Al W HIEH-GIATT &
faftre @y o fesems 9 wREM % Gyomw & fafEi difeew o)
SeSiled, TeSld, Ufhd WA Al §EMEA H HEia g 1 AITIHRETRT
anmenss  ifufspenstt w1 fwenfafirail omifren W@ e Syt % WY WEAAI
fafenr  sifufsear, Afw ofufeam e @ & ®9 § Tfaeal &1 SWEM
TfoerEe &1 SFHHO, HI2H w1 oGF-fafenr  sAferdimto, siwemy  stfafwa,
TR -G ®-acl], FellaTaq, ae®-TheR, LiAlH, JAT=511  gAicEsesd $ien
HT BANTHIRTN o, B-3TEIE eSSl T BT T Th U=l

ThE-IV Fod T guiFuEey:

ol & AR, oA Wi faferl, oifaew o @t sfufmeE-fagem w@
T SNFAH SHFEARS YA i SHA-fafl oTA-o99  SSRO g
THFAEE dad w1 Gad T sifvfamm, R sifede @ wEfatEm
AT #1 uFAEsd ¥ AfIfHaTy)

HTAlfFgfeleh  3Ql: HElFHcrs Al & AHSW, GEAT TH sEH,  Hifdes
T, oTrd WEed, Yfaeenfydt @ oTed Wmed W YWl weifFateed ol &
T w fafEl weifede ol wi RA) o-aiere-Sitden!  sfatea
T FANEESH, Ted, Td TARSH & SYOHU| FE(Faicas Tl ol TIeaH|
famatfraetrr &1 fFafafa  o/qa  tHowEiedfas Al & S H
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faftet wd Rt ot sfufwan)  fewmeifeafas o wwm @t fafEr,
ST W fASTefihian] &1 9eTd |

FAfFAfas el & H[AH: oI FARES!, TRd, UAESH TH oW
UTEIEERed i WA Td AHSON oA ofcd—il 1 eMufereh wenfaedl  oiifaes
ol e TR TR gfier g o ol T SHaX-uiEdHl
FEfFafcrs 3T et & oW &1 fafeel 3 wEEt efufwarnd) st &
TR T S AU (el e &) w1 fear-fafun

THE-V IESS & hleh AHTeh:

ML e T AETHE ® oMW & fafpll Agduesd @l THEtE
affspamt) =g #1 ATl wfakeres sifufmaret #v feenfafy wd S
A, ™ Ud SEEE Wem Hoeu=eH| fufhe emeA|

Tfohel U TR WiG: fRawiearn, T #1 S we A, wifae
Torerd, WA et fferarem wafhe, fdee wd qdies AT T gEreeon
THHT 1 &Rpdl W SAh] G HT JOE| WG] T S & &9
T A oau Ufekd o T wHAT & oW &1 fafest (A @ifet @
TSl ® SUEA )| Uleeslfesd d Hiw AMTERI & STTEfId  THIAR
fifsre-dfemees gyeiow  ofafeal,  eTRHA-siEmEES SATMfRAn WA Wi
afufpamtl e WA 0 soleen TR WWfew  wfaeemmEl WD s ATsed
AT & Wy At | TRESEAIEE daui &1 G¥eul ® U0, TS |

YY9A-101 (CH-203): *iifas w@me
The Tafy: 3 sifysham sish: 50
e T@ WA UF § 03 WU T TER @
Gugs A : TH GIE H TH A WA TEH UIE THE W 02 Y WH od [U
FHA 10 T YA B YIH Y YA HT IAX A 20 VRN H T
el 3k : 05
TUS § : TH WS U YIR THE U 02 WH od T KA 10 WA THN TR
THE Y Th WA 1 991 W gL hA 05 AT & S I BFIl T
YT T SR TN 250 IR W @l |
HA 3k : 25
s § : W @S Y 04 WA IUATHS e (W H 9 oft ' wehd ®) W weft
ghrEal 0 oW fRu Se, feg w 3E W ww 9 sAfus W W@ o'
A Y & IR A T FITSE T R SO O 500 vear H gl
| FFH : 20
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gh13 -1 SaTTfasl-1:
SHMAHRT & i GG o, URUwd, 99 % YRR, WiEg-uer
TAF-AET UG, STERel T U e Ud STk Agsed (favee)| e wfas
Uk, ST TH S Gehoddl
FomIfasl &1 9N fEw: yFeeE, odfe o wd gl e (TOe) &
qfeaqmer, So-eniar, ferk omadd w 9@ W Sw-oifiard T S A
el S A w1 T, JA-o9mEd Ui, ek vl SohHYE WRE & fag
TUAHE T TSI WHH PRl § TRyl W WER % fou w, q, dU W dH
i UG
SH-THMEA: A %], W e Toedl, SO Goheld sl & sl 98
T 3HR SNl feer q@ g feer oude W sl e eI wt
el Sy-fadeM ool TS SHB! SSHI-TEMENS STRS! ¥ TUMAT, THed Wi
aa W i feefe e

gh13-I1 SearTfaehi-11:
SwETfasel &1 fgala fam: fem =) omavasar, a0 = fafi wom, wHk
Wh T SHH! Al HHE YHA, qTERH T SN SHM
Tt $ GheUdl: Td Tl Thed & ®9 H, VI T® Hod & ®9 H
TR, P 4 T & Wad & ®1 H T, «iifqe om@een ufiedd # werd
fedd, FAfaaE SEHdl, Wa: Td W fawel fuier # werdt @t sffien
smeyl el T e % fHeor § wd aftedH
FHMIfaHt &1 g fam: =2 3o fagra, omwe Terdt wee Td gwo,
T oTfidr oMl ¥ FRue W @t TEn fies ud doWeleest wed: fitss
T (G) 9 TOWEES e (A) SETIfaet URTEN & w9 Wl Swmfaet @r
W UREdd Wa: WRH K A 9 G & iR @ T & e W38k
@I OP,VUEE TH URadd & @Y G 9 A § ufedsl

H1E -1 Tt 9r:

g Tt e gEd 90 geAarunt R fem o wr wm ufaer frmer e
Iaferd w1 Tm, geardt i we wneadite iR, SHeTIaie-arerud
TS FANGIG-FARA THHIO, YT |

YT r: WAL, e Ud W@ad Hie Y& b wUH TH e ored| fisy
geen fam w1 A T ses d9-9e, CO, W S d & fau wewen
=) fgeesw d9-3m-3d, W@ IfFew Bi-Cd, Pb-Ag o, d@r faxsidieon
3w faaA-difer oo, wafme® e (Mg-Zn) T8 STEETT e (NaCl-
H,0) W Akl w1 o1l fedfiehor oo edieq-r % ga-ga sy
Tg fagu, Usa wd e w1 W, oyl dF-feR wFenemisi-HCI-H,0 T
TIATA-STer a1 ST fogoig so-wiHia-sal S=9 wd fe dfaew 4,
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dfger M W OSHIGA w1 Y@l A w1 foawwr fem-ssm nfaer e,
YT
gH1g -1V fagaarE-1:

for@-vare: wqet T foR@-sterem foemat # for@-vere, fafme =R,
qedTh! ATchdl, qodich! ATCiehdl T HIUA, A0 & ¥d qodleh! =eashdl TH
faftre =@ §  dfedTl et w1 R W wiemsw e,
foga-omereat & fadem @1 onféfow fogia wd Susl W) 3@ U yed
foga-oTTeredl dReaee &1 agar M, SWm w@ Wl yew  fagd-eaerea
&% fau feaR-gha--arR Tfieo (Faa e fad=d am6)1  sAfireie:
TR @ feerw 9 wa-dw usfa g fERon Seekar @A @ SeErard:
foarsm @ET & UM, oAl % Ka 1 WO, ofc9 faem @eon & foeremn
TUARA 1 HIOA|  HTeTehdTHTd  STTHTH

sh1s-V faga@mE=-11:

SChAUME  TOFSiEl & WhR-TG-WIq SO, UTq-oq S, eT-sifaed e
HUEH, SUMEE SOddS| Sowde MR Te Wi, el EMLF w0
T w e Towde fave, WHe BRSNS Toede, R Tolgdle-HMS
Toge favE, Sga-TaEtts vl Ud el @refean dgd-orueed e ieoH
U1, SChAU U STchAUd dcd, dgq-TEEtie dol 1 WERn feuen do
% EM.F W6 8% W, 4 & EMF &1 e da s & fog
(G, H ©d8 K zenfe) o nifqel-afert &) 7oFmd) gaur, wifaed @ g e
TWEeds| AR TE AR ed Wigdr 9o 9 §fy fava, wigar Sl Wi
SUARTAME-3ET &t WASiehare, fooaar UHAwa @ "feadar el favemrd
3|l pH W pKa &1 TRV, TESRM fFaeRgM W@ o8 SoFde &
0 faveardt fafeat @ pH &1 @M

J¥AUA-TIV (CH-204): 9rAifiteh A

ERIUNIGIIRCRER| 120 B (4 ©=/T@TR)
AT aeT : 5 T
=[AqH IR 27 sifeshad efh: 75
3 favrsm:
FFEHH WA T (R ) - 25 (10+15)
HTEh WA T - 20
oifge @A & - 10
e wE g (Raa fafga fenfiEt & faw) - 10
Hifgs (Frafma faenfefat & fom) - 10
e RSEEIC) forenfefat = ferm) - 20
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T THEA:
-3
e ael, et 9 fauet w1 siEmeAl wHe faedt w1 s 0.1M
faer@t &1 0.001M T AIHIT HITI
-9
TS fagesn:
ST fidta fargerson:
(37) NaOH & 9o g0 =uiikes fares o wdifes st &1 fasfwor |
(9) HCl & W& 3N T=-Ufe oo § & &1 frerfeor |
(9) UMD g At § Sufterd hfevrad SieT w1 whfevtem  sffeFsiele
* w9 H fruRor |
() V@ I weral w1 EDTA G WO |
() <Empre fafy g W TE Bieh & e T WA |
(%) amewe fafy g & &1 a9
T favason
Cu % CuSCN & &9 H g Ni &1 fifea crEufucramsiesic & &1 o
fargermon

ST EEA:
gatTeer  gifafeEt:
3 Yqell WXd quict@sht: Rf T &1 AOH TS HEe AN B Gl
o T ufcmal & Uil &1 JoFiwl (Ve i gfadit & o wW § o
THT 7)1
® T W Tk UM @ (40:60) TREMT w WERT H oWy UHeM,
2-FAM, TFUA-2-311 W TFUA-3-31F & 2 4-SRARIhTTRIeS I
AT I TAMT T ITRT JAFHIT HIAT
* TEFARFHT TH THAWHRZ (8.5:1.5)% fHswr g W&l & fagw @
GF |
9 SIS gufdEsl: RIS td agdd (FarsR) Rf OF &1 69d T
HTe(eh AR HT favero |
o B TAH T TARHH, T T TR o, wgdA ud Toefhe
s & fagon &1 gusFw | feefea-fogsm sifvewdes |
o fogmm ofvets fMREfET gU n-sgiaTHifewsmasa (4:1:5) &
fagor & IW@A ¥ D,L-TAH, TERdEM W L-ogdEA & fayon 9
GFH|
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fogwm afmds el ergiom doe g SgeATeluHEH S (4:5:1)
% fasor & ST ¥ D-Tiewes T D-BFeN W fAym ¥ guw
HET

oS faveyn:

3fad g1 dqlhT h Tl

Hifae WEA:

HhUT dqT9:

& gu W (S|EInd MnCl,, 4H,0 / Sr Brp,.2H,0) @1 amafafq /
gEafafd (Dialometric) fafer g Traor amq w1 ferfon

qraegr qrHy:

] v faerm faoedt (Semeone WiAiA-Sia OF) & Hifae faaa g
R faerm (@MY NaCl, Tl 3=1) & T9E &1 S|
Yhaed o fafy g0 fgees @3 (ST SRGHAUHHA-SF®EH) &
AT ARG hT ST |

SSHT T

fafrs qmit W aisd ord %1 fuRr wd S WA §R AH W
fefor |

A T/HR H T H/IAA STl R SAG HT TEEH
Ao T oo STA/Secl &R o STl i THd 1 A

W HiewTH FARES & oo ® TON #T WU T aH-gR =
% g0 TUeW Sl W WEEAT Y hicHdd FANES i el el
T O
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IERIEIRSIGED

AT
(Frasita araassn)

RIGRER]

N

SLUEEr.  (IT-qdE)  EEEeE

YeYS-1 (CH-301): AhTefTeh THEA
The Tty 3 sifyshay sk 50
F2 : T@ YT UF H 03 WUS T WER B
GUg I : TH WIS W UH A WA TEH URAE THE W 02 oA WA od TU
FA 10 A YT THI TI® T T I IA I 20 VERT H OE
Hd FFH : 05
g § : I WS H YAF THE U 02 WA od W KA 10 WA B YIH
THE Y Th W 1 991 W gL hA 05 AT & S I BNl Tk
Y¥T HT SUX AT 250 VAT W OF
HA 3k : 25
s § : W @S Y 04 WA IUATES e (W H 9 oft ' wehd ®) W weft
ghrEal 0 oW fRu Se, g e gwE W wk 9 Afus WA W@ '
T A w S TEF S YR YA hT S @I 500 YR H e
HA 3k ;20
THIE-1 H3R e g 3 AT &R:
FSR TS [g A qUT &R F &Y § Frfiehon deREd fagra, oT-aR v
Td  w3NAT qAl YSANl  HeSfedl, ®eRdl U YgAl H g SR,
fagasaomar den #SRar s gl

THE-1I GHUUT uIg Shell A uig-fails <um:

aerehar o9 fagia w1 W, fewea g9 fagla w1 wmufae grom)
ACHADT ARARE TE TMAR A Hegpalt o feeed &7 favamsHl fewea
&3 Wigd HI Yfad HIA AT HIH |

WU oI Hhal & TR U FJEdHE FOER & TR, JahE gia
& fruRor =1 fafeah =sw 99 ¥, U@ W WRgEE, U9l gesid STE
Tl whae <hUl STV & Hed TedwrY|  das SMEU W wEl gEwd
Sl 1AM, 3d o1 Shal & o da&id STEul STiwet &1 War
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PRI U oI kel & SAF<H TWF:
TAFSH HEAUN & YHR, TI-SI THAU & fau wwor frem, weed feaw
e, WereHl-vEEtE ottt d' wd d’ st & fod emie-sel wRoemE,
[Ti (H,0)}" 3 &1 geieriieh S|
oI dhell & IWEIMAS aA1 Tfasl 9E: o7q HgRal & S Tiae Rt
F1 Ui I T R UHAeld Shel ¥ T 9 gfasemmm stfafeemedt
H YIfad I O BRI

$HIE-IV wEufcas IWEA: FEefen ARt H GRTE, THHOr T S|
Al Hg, Sn W& Ti & Uchlzd o WA AMTHl & fa=q, o s\ @
STANT U 3OSl Uehell W1 WiMW oUH UH WA BESSHIHIO  Thd
FE(ed TS o HETed | 98 HI Y

THE-V Sa-hrein EEE:
Sfgw o & oMEvAw T geH dc| HErclfed T wErdfed & §@eed ¥
uifess ORWRMA, Ca”? w@ Mgh & fauw oo ¥ o wd emdFgar el
Sifosh Heel e Teerdet
faciietn wd wrEwifs—g: fofas@ T ®ERRE & SAFEHE  Sgas|
TEHERST H d Fepfal

Y¥YS-1I (CH-302): hTef1eh THIEA
Ther sEfy: 3 e sifyean 37 h: 50
e ;@ WA UF G 03 WU T TER @
GUg I : TH WIS W UH AHAd WA fTEH URAE THE W 02 A WH od  TU
FA 10 T T T YRAF Y UIA HT AR T 20 IS H O
HAd FFH : 05
g § : W WS H YAF THE U 02 WA od W KA 10 WA B YIH
THE Y Th WA 1 991 HW gL hA 05 AT & S A BFIl T
T T S TN 250 VIsal W @l |
®A FhH @ 25
WUS ¥ : 3@ G H 04 W IUAIEE B (WA H OW off & Thd ©) S ogeft
e 0§ U S, fRg T TR W TE 9 eAfus wed T@osnm
A Y & IR A G ITSE T R SO NN 500 Year § gl
HA 3k : 20
W—I@R\ﬁ'\qﬁ:
e e AR (NMR) wWeerfudt: =fye ufeeor wd fareo,
THEt faeer iR o W gtEen, frm-femm favmm ek s, faee
w8 WA HEE SRl W Tue SMses, e, ufiefessss,
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1,12-TESANEA, U UHiee, et o UHRHHI % PMR T
fooeMl WX e AT 1 G %1 UV, IR T8 NMR  ®&Fa Wi
e ¥ HE fAuior gt g9l

3HE-11 wreetfcas AtTen:
FHEHIYEH Afiw: AR aAfverds o1 foed, S 16 WEtes sifafsard)
FefSr  AfTR-faed Td WEte  SffEad)  weeEy 9ites: faem
wrats  AfufEard)  wede®wt  AifiTeh:  AHHR, SEATHE oA, S Rl
wrIE At

PRI fawmesia atfirs:

U=, TEd, W Ud AR % SIhesh oR@ iR Wrfesw e, oM
1 faferi w6 seiweHeRl Wit sifimeiell & fafere ded vt
siffepamd, fafes o=t o ifveeRl gfazarm sifafeamd) fafifeq, oufes
AR A HT GREKAT HI G

dufa um- 9 B-Scea faudemia it @1 uieEl fRTR-sueta very,
WY Grawu iR faver-AfiNews) dvawn & fafime ged Teiw, feadeia 9
EgifFaeid s w1 fate 3 sifufeed s, Rl 9
SEIfFaAe= i SoiFamegl wiaeomas efufwanett =t frenfafemt)

TER-IV $ded s TuEES Syayor:

0TSO Wi STATd], SEUYT HaMe R e UHRTERE %1 et
e THRIUHRE &1 IO Folod Ol UYe UERTERE W Hie-3Ae
TAFAATI 1,3-SEATCH HT Ufeheihion HHE T Ufehelinor T TfEeieno
FIEEESTH: TMHWT T THFW AR IZEH: G o i fwafafy,
TRE IR HFSH HT SAWUNddd, Uee™ HT Ul SIREW SR SfeRew,
Afufama, whegm iR fyeim faafm goEgel, @@ &1 99 & ufdd,
TAEHEES, R AR T &1 v, 9o % oeR w1 fAufo, T @b
THE G, UfEdt gEu-sp @ fefafy, e e SeiiFdREea™ #
Yo T frufor # Siget SHiwred (MM, gEw R dwem) iR
TeliaEed (We 9 deli@) 1 Th 9=

THE-V U ordd, TwerRe, e w6 fedas ra:
THAT 3T/ T SfieRheur, WXel Ud Ffaiard| era-eiR SaeR, "afavE fagg
AR TOFIERITEl THAI WAl Sl o i fatEl T SRRl TeEe @R
Y ki AT WS AHEHION WA HT O ARION YRS HEAT kT fAui,
sifm-oE  favemur, UeEe WEMT H s AUeed, feema UerEe
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YT, IE YOl USRS YUl WA F URES %l GlEAl, WeH HEAT
F W, UM *1 fomdieor 9 YA ST

ffas ord: ufEE, fFaw T & SRS TEgasiEREe d
qa=fFasierne| ..U & fggeflra G

a9, dd 9 I(UASih: Wiehiae a@l, @ A IR SHEifes oW
FANGE I, THH qEE o, fioeRised, oWqwW auel w1 TGSl
TRA e

dydfa sga®: IS el EA-IhE  TgAB R HFd-Yadk  faAed
FEATH, AR fadead agefiehel, SMe-el sgahihul Td foama sga®|
e AUal UR-gfg IgaRihul ey, IfuaEs, HHE-hHeeREe S
AR FfEr-witeelere oH, TR ©F iR Wefgdeq wgfas wd dvelfyd
R

Gvafya O: T T ToRA (SolFdfiR STEuRON), ISt T ofieRon B
TS & it &1 WEa Td Sy

YY1 (CH-303): vhfas AT
Ther sEfy: 3w sifyean 3 h: 50
e T@ WA UF G 03 WU T TER @
GUg I : TH WIS W UH A WA TEH URAE THE W 02 A WH od TU
FA 10 T YT T YRS Y U BT AR T 20 IS H O
el 3k : 05
TUS F : TH WS U YIR THE U 02 WH od T KA 10 WA THN TR
THE U TH YT P 991 HW gL FKA 05 AT & I I BN TSR
YT T SR TN 250 IR H BT
HA ek : 25
WUS ¥ : 3@ G H 04 W IUAIHE B (WA H OW off & Thd T) S geft
e 0§ U S, fRg T TR W w9 eAfus wed T@ osnm
A WA B I Y I BITSE WA HT IO G 500 ¥IeET H OBl
HA FFH : 20
sHiR-1 URfYS Fqien Iif=t:
Hfwrerr  fafwwor, wie fafexor fem, wyem-faga woma, St &t Ssamenfar,
TEENHE AN H AR YIET (FATH 7E), TE THHR! HiHAT HISA FE|
g arTelt  ufeheu, wRSHert w1 sifemar w1 fagra, femiea i
TR, e o @i, SR GO Td THHT e, qUl-%eld @i
ifdes SATEAl, FAUSH Ao 1 SAEROMY| ThHiaHE a9 § U, BESH
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TE &% fau sifemR oo, =) U™ w1 gUFEI, Faied @@ T
SOHT Tecd, BESNH M qU-%ed, WE TU-Thed, S aaT-He|

THIS-I1 31v] %&sh fagra:
AT Hehi ¥ Mg Fweh! & S fAgd, H," o1 oEq W Ham
fafs (LCAO) § foufor, T&T-wert g0 offUer hgfeh! 1 IS-&qU I TTOMI,
oreelt wd  ufaerlt alT-edr T Arqentd fo3, o, o*, m, 7wt HIR B
YN o AT O GRRA HEFR-sp, sp° F sp’, T1 TR HEFHRI Bl
HM H od gL SAfUash Hewhi & TUMRI w1 AT, H, & fad GarSrwRar @
g, A-%e® T WASRA-o8 Hed Dl gorl

goh1s - I1I ThFeIfial:
ufem, fagageea  fafewor,  ween, oWt & oMuma  fasT,
AH-3MITRIHL GAleheH, Ta=idl i <hifed
Ui Waew: g o, ge-Iuie & se 'R (sfgueie fagia), awm
o, weredt W@ &t dgar, SE & TEE faa ofER (Heded- auedsH
fomo) W dy-orE w1 U, sKe-Tuie w1 Tnee  foeedn  wmettien
TS |
I (STAFd) WHFeH: TE TdE TMiR qAfAA ® I W, o,
I[E HHS Weed, digdl, 9 fEdie J9 w w9y e 9 9y Sot
T WY, Wagd W WAl Td gt gvmE, fafvs fearee Rt @t
HE ST
WA WFH: YUaal heddl, TSTANE 0] & IS FOH W s HFA TH
Wergr, a)or frEm)
TAFSR TFeA: T 9 ufaewft stuifas wet & fom feafaw St
Yehoudl, axu fom, we-dl-ed fag, o, 1, n oUa® HHT & I9M WA
qAT T GHAU w7 fawo

THI3-IV YhTIT-THEA:
fafewor &1 w=red @ g@9m, Sw-sent sfufemr 9 et wwmafte sifufear #
M, FHRT-WE & fam, WMom-sw w1 fem, we-ernsdera fram, sdfsa
sraeen # fafv= wwAl ®1 I W SeEeRl oR@,  Ufadifd, TR,
fafereor feqd dFAT  (SASH, AR TR, Fdd  EM), FoH AfeH,
YhTeT-Hoed  AffRa-geher THEfe sifufsmeaet § S T T

THE-V vitfas o1 wd enuifas GLET:
IR TlERTdT, YA (FAlfgaE-aEe g, fagg ew § g etustt
stfufomme, fgya omel, dRa fgya omyol, gya smyet =1 ArE-adm fafy,
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auda  faf  fgyg  emyel @R onftes WM YEeE TO-STgreERhd,
i, AegEh |

weftfa w1 & fafeal, dfeaar @ | o)

a1 faaam: ooEe U, WA w1 W, aT9-3|@ o oAufEe ST,
IEI-TE F ETHA GRI STUWR AT HEATI TER0-IE, WRERU-S & W,
TERU-3E {0, WEHO-IE A9 § SUIR ¥ Sl FaeHeh S+,
ferui stawmH, fafv= spiem Tof e @1 wEfie frufon et TRt @
THMI OH, STUHMEFI g9, faaa &t faaee & amn, faoa & wpm &6t

AT
Q¥9A-1IV (CH-304): 9IRS W&

FATTIAT  ITSEERA 120 B (4 ©/T@TR)

EIRIDE R 2 5 e

=[AdH ITOIiR: 27 Afghad ek 75

3 farsH:
FFEMH WA T (I ) - 20 (10+10)
FHEh WREE FER (] &) - 20 (10+10)
“fifash A W - 15
yEfTR wE g (faa fafia faerfft & fao) - 10
Hifes (Fafaa faenfefat & fom) - 10
Hifes (TEmdt faenfeat & fam) - 20

T TR

dydwor g fayawor:
o difeaw o SMFUTR ®E K1 T 9 SHHRI Gered WEHIHRE FRI
Bl ESl
o e TRHfUTenetfFEn THA [Ni(DMG),] &1 SAMI
o HW IUAHH Hhel [Cu(NH3)y]SO, T SHMI
o Ty e foua ufirm eEsiFdcceruFar wEe (1) &1 sHM

REICTUF:
o TUIfil: Se &t fafy 9 de-erua fafy
o T YAl H fHeTae
o dfg:TE favermm S fageror
o focmaes frepud Mg(Il) 3R Fe(Il) T YIFehior o 3fisher
o A Tafem fafy Mg(Il) 3R Zn(Il) T YeFHTor qon 3fiher
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AFaTcHs  favayor:
o ITISIHdl Wd STAISIHAT STIHIIA

HTe(h  EEA
-3 9 F Y& U 9 TH-Us g9
-3
TANRIAT qoheiih
I 3Ha:
® TRYSH T IHH W Femed ¥ W
o I W W H qeA
® p-AEIAFAIA HT JAFHI
WY guicfEsl:
o TR ST AT QIR HT JAFHI
o TI ufcdt (Wetw) ® Iufkud e wT gUFHRIT
o TUuEferw ore W Wit fugor @ foiem
oS faversn:
fgeress &t fasror &1 faverwon 9, NaHCO; 3R NaOH &1 %9 H
A gU YUFHIO IUIFA e T
-9
HrefeR GBI w1 GO
o Udifeetiweor: Afafafas s, WA, N iR SEgHFEHA|
EESIRic e PR E s Bt o Il
Ufehies  goded W@ Wiaeem, EEeE iR wERM §
TSR ST
WU seirererdt ufaeem
o SR
SIS ST ST
eI AES T ST
o SR
p-SMAE g W1 ST
2 4 ,6-TESTHIBIA T AT
* RN / TEA: WUA s iR Hfae ¥ w1 oM
STFHIHI: TIsi5eh STFA T AT § I
o 3I(UTEH: UME T SIS ¥ M
uisd gRI wreteh Al w1 Prfawarates steam
o yHWE wHEEtadl w1 R 3 S fa=mw
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o wfhdta wureafadt w1 E 3R Z fa=rg
o UEFAlRFUT o Yfaeurh UEFdRFyd &1 GEdE faveryo

-9
FEh Thard: THHA g, fRAlfaes wg, FRaTFdEids TEe 98
T TS|
ifas @EE:
fage wWrE:-
o Trcishdl Yotk fafyr gr1 o sl foerad skl WisdT WM TeTehadl
foeam & WeEar ¥ Fd &
o IEwRAETd g T T ovw foorm waw w1 faerEar qen faerermn
TONeR AT AT
e THice &1 AEgAwIo w1 =Sresdag fafy 9 sere
o Takarhaa fafy grr @ st w1 fauew el fauif@ o
favafda e g1 o B emifEn Towe faerad i
s
o TH® KMnO4/K,Cr,0; T AM@ HET d91 eEgeH aad W Fet?/Fe™
% YelFg fava &1 oA Fw
SYIATIHATH TE FTIOMAT
o Tl IhaeHX g A A (fawta a 5@ &1 faeed) & fasm
adais fem w1 fag w5
o fF U ywmfm Wik dAfe w1 fafere wpf @ ww@m
SR et
o = fafy/ wehum fewis eamm fafa § sz ifies @1 S9R
EIETS
o Faerimiufg g fafi wrsdrelt W fedh SE@ eTUsRA (NaCl) &
S H foaem & Oen A\ s
quffafa
o PR wrd W H1 WA KMnOy/K,Cr,0, 3R & 7u uref &
fafesm =t grsar da S
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s WEE g

SEACIEC RTICER (10+10 3iw®)
1. UeEEH # R T 9R dvewei ¥ ¥ & TE Uvemv |
2. foomas frewdor fafr @ Mg (1) 99 Fe (1) guaFaeor wd faufor |
arexan
s fafrra fafer @ Mg (ID) @ Fe (1) gaeFa<or wa fAaRor |

FHTel(eh AT (10+10 3iw®)
1. T T TH w9 w1 IO |
2. 9@ wifedq 9@ wEe, difedd TRGIFAES & SWM W A IM TEH IFd
FrEe qad #1 faversur qar fRES uw @ e aA |
3rexan
e fafr & 9 #E T T |

vitfas T@rEA: (15 3i®)
1. TeERA § TS T A oifes wWEE w0 9 wiE T yEn |
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