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Course

Inorganic Chemistry-B
Organic Chemistry-B
Physical Chemistry-B

Laboratory Practicals

CHEMISTRY
SEMESTER -11

Scheme of Teaching and Examination

Teaching Hrs.
30
30

30

Total :

3 periods per week
3 periods per week
3 periods per week

6 periods per week

Max. Marks

22 + 3 internal assessment

22 + 3 internal assessment

22 + 3 internal assessment

22 + 3 internal assessment

15 periods/week

100
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Paper V - INORGANIC CHEMISTRY -B Time: 3 Hrs.
Max. Marks: 22+3
30 Hrs. (2 Hrs/week)
3 Periods/week
OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to
B.Sc. (GENERAL) (Semester System) in the subject of Chemistry has been upgraded as per provision of the
UGC module and demand of the academic environment. The course contents have been revised from time to
time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh and
affiliated colleges. The syllabus contents are duly arranged unit wise and contents are included in such a
manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-1 (7 Hrs.)
Chemical Bonding-1I
Ionic Solids — Concept of close packing., Ionic structures, (NaCl type, Zinc blende, Wurtzite, CaF, and
antifluorite), radius ratio rule and coordination number, limitation of radius ratio rule, lattice defects,
semiconductors.

UNIT-1I (8 Hrs.)
Chemical Bonding-III
Lattice energy and Born-Haber cycle, solvation energy and solubility of ionic solids, polarizing power and
polarisability of ions, Fajan’s rule.Metallic bond-free electron, valence bond and band theories. Weak
Interactions — Hydrogen bonding, Van der Waals forces.

UNIT-III (7 Hrs.)
p-Block Elements-1
Comparative study (including diagonal relationship) of groups 13-14 elements, compounds like hydrides,
oxides, oxyacids and halides of groups 13-14, hydrides of boron-diborane and higher boranes, borazine,
borohydrides, fullerenes, carbides, fluorocarbons.

UNIT-IV (8 Hrs.)
p-Block Elements-I1
Comparative study of groups 15-17 elements, compounds like hydrides, oxides, oxyacids and halides of groups
15-17, silicates (structural principle), tetrasulphurtetranitride, basic properties of halogens, interhalogens and
polyhalides.

Instructions for paper setters and candidates:

i. Examiner will set total of NINE questions comprising TWO questions from each unit and ONE
compulsory question of short answer type covering whole syllabi.

ii. The students are required to attempt FIVE questions in all, ONE question from each unit and the
Compulsory question.

iti. Compulsory question carries six marks and remaining all questions carry four marks each.
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Books suggested

Cotton, F.A., Wilkinson, G., Gaus, P.L., Basic Inorganic Chemistry; ond edition, Pubs: John Wiley
and Sons, 1995.

Lee, J.D., Concise Inorganic Chemistry; 4t edition, Pubs: Chapman & Hall Ltd., 1991.

Shriver, D.E., Atkins, P.W., Inorganic Chemistry; 4t edition, Pubs: Oxford University Press, 2006.
Douglas, B., Medaniel, D., Atenander, J., Concepts and Models of Inorganic Chemistry; 3™ edition,
Pubs: John Wiley and Sons Inc., 2

Porterfeild, W.W., Wesky, A., Inorganic Chemistry; Pubs: Addison-Wesky Publishing Company, 8
Miessler, G.L., Tarr, D.A., Inorganic Chemistry; 3" edition, Pubs: Pearson Education Inc., @

Jolly, W.L., Modern Inorganic Chemistry; 2 edition, Pubs: Tata McGraw-Hill Publishing Company
Limited, @

Purcell, K.F., Kotz, J.C., Inorganic Chemistry; Pubs: W.B.Saunders Company, 3

Puri, B.R., Sharma, L.R., Kalia, K.K., Principles of Inorganic Chemistry; 8 th edition, Pubs: Milestones
Publisher,
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Paper-VI: ORGANIC CHEMISTRY-B
Time: 3 Hrs.
Max. Marks: 22+3
30 Hrs. (2 Hrs/week)
3 Periods/week

OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to
B.Sc. (GENERAL) (Semester System) in the subject of Chemistry has been upgraded as per provision of the
UGC module and demand of the academic environment. The course contents have been revised from time to
time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh and
affiliated colleges. The syllabus contents are duly arranged unit wise and contents are included in such a manner
so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I (8 Hrs.)
Alkenes, Cycloalkenes
Nomenclature of alkenes, methods of formation, mechanisms of dehydration of alcohols and
dehydrohalogenation of alkyl halides, regioselectivity in alcohol dehydration.The Saytzeff’s Rule, Hofmann
elimination, physical properties and relative stabilities of alkenes.

Chemical reactions of alkenes — mechanisms involved in hydrogenation, electrophilic and free radical additions,
Markownikoff’s rule, hydroboration — oxidation, oxymercuration-reduction.  Epoxidation, ozonolysis,
hydration, hydroxylation and oxidation with KMnO,.Polymerization of alkenes.Substitution at the allylic and
vinylic positions of alkenes.Industrial applications of ethylene and propene.

UNIT-II (7 Hrs.)
Dienes and Alkynes
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 formation, polymerization. Chemical reactions — 1,2 and 1,4 additions, Diels-Alder
reaction.

Nomenclature, structure and bonding in alkynes. Methods of formation.Chemical reactions of alkynes, acidity
of alkynes.Mechanism of electrophilic and nucleophilic addition reactions, hydroboration-oxidation, metal-
ammonia reductions, oxidation and polymerization.

UNIT-III (8 Hrs.)
Arenes and Aromaticity:
Nomenclature of benzene derivatives. The aryl group, Aromatic nucleus and side chain, Structure of benzene :
Molecular formula and Kekule structure. Stability and carbon-carbon bond lengths of benzene, resonance
structure, MO picture.

Aromaticity: The Huckel rule, aromatic ions.
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Aromatic electrophilic substitution — General pattern of the mechanism, role of ¢ and =w —
complexes.Mechanism of nitration, halogenation, sulphonation, mercuration and Friedel-Crafts reaction.
Energy profile diagrams. Activating and deactivating substituents, orientation and ortho/para ratio.Side chain
reactions of benzene derivatives. Methods of formation and chemical reactions of alkylbenzenes, alkynyl
benzenes and biphenyl.

UNIT-IV (7 Hrs.)
Alkyl and Aryl Halides
Nomenclature and classes of alkyl halides, methods of formation, chemical reactions. Mechanisms of
nucleophilic substitution reactions of alkyl halides, Syand S yTeactions with energy profile diagrams.
Polyhalogencompounds : chloroform, carbon tetrachloride.
Methods of formation of aryl halides, nuclear and side chain reactions.The addition-elimination and the
elimination-addition mechanisms of nucleophilic aromatic substitution reactions.
Relative relativities of alkyl halides vs. allyl, vinyl and aryl halides.

Instructions for paper setters and candidates:

i.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE
compulsory question of short answer type covering whole syllabi.

ii. The students are required to attempt FIVE questions in all, ONE question from each unit and the
Compulsory question.

iii. Compulsory question carries six marks and remaining all questions carry four marks each.

Books suggested

Morrison, R.T., Boyd, R.N., Organic Chemistry; 6™ edition, Pubs: Prentice-Hall, 1992.

Solomons, T.W., Fryhle, C.B., Organic Chemistry; 9" edition, Pubs: Wiley India, 2007.

Wade Jr., L.G., Singh, M.S., Organic Chemistry; 6" edition, Pubs: Pearson education, 2008.

Mukherji, S.M., Singh, S.P., Kapoor, R.P., Organic Chemistry; Pubs: New Age International, 1985.
Carey, F.A., Sundberg, R.J., Advanced Organic Chemistry Part B: Reactions and Synthesis; 5™ edition,
Pubs: Springer, 2007.
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Paper-VII: PHYSICAL CHEMISTRY-B Time: 3 Hrs.
Max. Marks: 22+3
30Hrs.
(2 Hrs/week)
3 Periods/week

OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Physical Chemistry and their applications. The syllabus
pertaining to B.Sc. (GENERAL) (Semester System) in the subject of Chemistry has been upgraded as per
provision of the UGC module and demand of the academic environment. The course contents have been revised
from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University,
Chandigarh and affiliated colleges. The syllabus contents are duly arranged unit wise and contents are included
in such a manner so that due importance may be given to requisite intellectual and laboratory skills.

UNIT-I (8 Hrs.)
Thermodynamics-I:
Definition of Thermodynamic Terms: System, surroundings etc. 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 and
inversion temperature. Calculations of w, q, dU&dH for the expansion of ideal gases under isothermal and
adiabatic conditions for reversible process.

UNIT-1I (7 Hrs.)
Thermochemistry:
Standard state, standard enthalpy of formation-Hess’s Law of constant 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 thermo-chemical data, temperature dependence of enthalpy.Kirchoff’s equation.

UNIT- 111 (7 Hrs.)
Colloidal State:
Definition of colloids, classification of colloids.
Solids in liquids (sols): Properties —kinetic, optical and electrical; stability of colloids, protective action, Hardy-
Schulze rules, 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
(8 Hrs.)

Solutions, Dilute Solutions and Colligative Properties:
Ideal and non-ideal solutions, methods of expressing concentrations of solutions, activity and activity
coefficient.
Dilute solution, 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 of freezing point, Thermodynamic derivation of
relation between molecular weight and elevation in boiling point and depression of freezing point.
Experimental methods for determining various colligative properties.

Abnormal molar mass, degree of dissociation and association of solutes.
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Instructions for paper setters and candidates:

i. Examiner will set total of NINE questions comprising TWO questions from each unit and ONE
compulsory question of short answer type covering whole syllabi.

ii. The students are required to attempt FIVE questions in all, ONE question from each unit and the
Compulsory question.

iii. Compulsory question carries six marks and remaining all questions carry four marks each.

Books suggested

Atkins, P., Paula, J.de, Atkins Physical Chemistry; gh edition, Pubs: Oxford University Press, @
Puri, B.R., Sharma, L.R., Pathania, M.S., Principles of Physical Chemistry; 3 d edition, Pubs: Vishal
Publishing Co., 8
Barrow, G.M., Physical Chemistry; 6™ edition, Pubs: McGraw Hill Inc, @
Rao, C.N.R., University General Chemistry; Pubs: Macmillan India, 8
Berry, R.S., Rice, S.A., Ross, J., Physical Chemistry; 2 edition, Pubs: Oxford University Press, @
Albert, R.A., Silbey, R.J., Physical Chemistry; 1* edition, Pubs: John Wiley & Sons Inc., @
Dogra, S.K., Dogra, S., Physical Chemistry Through Problems; Pubs:Wiley Eastern Limited, @
Levine, I.N., Physical Chemistry; 5t edition, Pubs: Tata McGraw Hill Publishing Co. Ltd., @
Moore, W. J., Basic Physical Chemistry; Pubs: Prentice Hall of India Pvt. Ltd, 8
0. Metz, C.R., Theory and Problems of Physical Chemistry; Schaum’s outline series, 2™ edition, Pubs:
McGraw-Hall Book company, 1989.
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Paper-VIII: LABORATORY PRACTICALS Max. Marks: 22+3
6 Periods/week

ORGANIC CHEMISTRY AND GREEN CHEMISTRY PRACTICALS
Crystallization and determination of melting points

Concept of induction of crystallization
1. Phthalic acid from hot water (using fluted filter paper and stemless funnel).
2. Acetanilide from boiling water.
3. Benzoic acid from water

PHYSICAL CHEMISTRY

1. Refractive indices
Determine the Refractive indices of given liquids (water, acetone, methanol,
ethylacetate, cyclohexane) by Abbe’s refractometer& calculate their specific
refractions.

2. Viscosity
To determine the viscosity of Brine Solution (20%), n-Butyl alcohol, cyclohexane

3. Surface Tension
To determine the surface tension of Brine Solution (20%), n-Butyl alcohol,
cyclohexane

General Instruction to the Examiners:

Note: Practical examination will be of four hours duration & shall consist of the following questions:

Q.No. I. Physical Chemistry : 10 marks
Q.No. II. Organic Chemistry : 06 marks
Q.No. III. Viva-Voce : 03 marks

Ask three questions (1 marks each) related to chemistry practicals.

Q.No. IV. Note Book : 03 marks

Books Suggested (Laboratory Courses)

1. Khosla, B.D., Garg, V.C., Gulati, A., Senior Practical Physical Chemistry; 11" edition Pubs: R. Chand
& Co., New Delhi, 2002.

2. Das, R.C., Behra, B., Experimental Physical Chemistry; Pubs: Tata McGraw Hill Publishing Co. Ltd.,
1998.

3. Levitt, B.P., Findlays Practical Physical Chemistry; 8" edition, Pubs: Longman Group Ltd., London &
New York, 1978.
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