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CHEMISTRY
SEMESTER -1

Scheme of Teaching and Examination

Paper Course Teaching Hrs. Max. Marks

I Inorganic Chemistry-A 30 3 periods per week 22 + 3 internal assessment

I Organic Chemistry-A 30 3 periods per week 22 + 3 internal assessment

III Physical Chemistry-A 30 3 periods per week 22 + 3 internal assessment

v Laboratory Practicals 6 periods per week 22 + 3 internal assessment
Total: 15 periods/week 100

Paper 1 — INORGANIC CHEMISTRY-A
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.)
Atomic Structure
Idea of de Broglie matter waves, Heisenberg uncertainty principle, atomic orbitals, Schrodinger wave
equation, significance of ¥ and W2, quantum numbers, radial and angular wave functions and probability
distribution curves, shapes of s, p, d orbitals. Aufbau and Pauli exclusion principles, Hund’s multiplicity rule.
Electronic configurations of the elements and ions.

UNIT-1I (7 Hrs.)
Periodic Properties
Position of elements in the periodic table; effective nuclear charge and its Calculations 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.
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UNIT-1II (7 Hrs.)

Chemistry of Noble Gases and s-Block Elements

Chemical properties of the noble gases, chemistry of xenon, structure and bonding in xenon compounds.
Comparative study, diagonal relationships, salient features of hydrides, solvation and complexation tendencies
including their function in biosystems, an introduction to alkyls and aryls.

UNIT-1V (8 Hrs.)
Chemical Bonding-I
Covalent Bond — Valence bond theory and its limitations, directional characteristics of covalent bond, various
types of hybridization and shages of simple inorganic molecules and ions. BeF,, BF;, CHy, PFs, SFq, IF;,
SnCl,, XeFy, BF,, PFy, SnCls~.Valence shell electron pair repulsion (VSEPR) theory to NH;, H;0%, SF,,
CIF;, ICl,” and H,0.MO theory, homonuclear (elements and ions of 1* and 2" row), and heteronuclear (BO,
CN, CO*, NO*, CO, CN"), diatomic molecules.Percentage ionic character from dipole moment and
electronegativity difference.

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

1. Cotton, F.A., Wilkinson, G., Gaus, P.L., Basic Inorganic Chemistry; 2" edition, Pubs: John Wiley and
Sons, 1995.

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

3. Shriver, D.E., Atkins, P.W., Inorganic Chemistry; 4t edition, Pubs: Oxford University Press, 2006.

4. Douglas, B., Medaniel, D., Atenander, J., Concepts and Models of Inorganic Chemistry; 3 edition, Pubs:
John Wiley and Sons Inc., 1994,

5. Porterfeild, W.W., Wesky, A., Inorganic Chemistry; Pubs: Addison-Wesky Publishing Company, 1984.

6. Miessler, G.L., Tarr, D.A., Inorganic Chemistry; 3™ edition, Pubs: Pearson Education Inc., 2004,

7. Jolly, W.L., Modern Inorganic Chemistry; 2™ edition, Pubs: Tata McGraw-Hill Publishing Company
Limited, 1991.

8. Purcell, K.F., Kotz, J.C., Inorganic Chemistry; Pubs: W.B.Saunders Company, 1977.

9  Puri, B.R,, Sharma, L.R., Kalia, K.K., Principles of Inorganic Chemistry; 30" edition, Pubs: Milestones
Publisher, 2006-07.
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Paper-II: ORGANIC CHEMISTRY-A
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.)

Structure and Bonding:
Hybridization, bond lengths and bond angles, bond energy, localized and delocalized chemical bond, Van der
Waals interactions, resonance, hyperconjugation, aromaticity, inductive and field effects, hydrogen bonding.

Mechanism of Organic Reactions:

Curved arrow notation, drawing electron movements with arrows, half-headed and double-headed arrows,
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).

UNIT -1I (7 Hrs.)
Alkanes and Cycloalkanes:
Isomerism in alkanes, sources, methods of formation (with special reference to Wurtz reaction, Kolbe
reaction, Corey-House reaction and decarboxylation of carboxylic acids), physical properties and chemical
reactions of alkanes
Mechanism of free radical halogenation of alkanes: Orientation, reactivity and selectivity. Cycloalkanes —
nomenclature, methods of formation, chemical reactions, Baeyer’s strain theory and its limitation. Ring strain
in small rings (cyclopropane and cyclobutane), theory of strainless rings. The case of cyclopropane ring:
banana bonds

UNIT-III (8 Hrs.)
Stereochemistry of Organic Compounds I:
Concept of isomerism, Types of isomerism.
Optical isomerism — Elements of symmetry, molecular chirality, enantiomers, stereogenic center, optical
activity, properties of enantiomers, chiral and achiral molecules with two stereogenic centers, diastereomers,
threo and erythrodiastereomers, meso compounds, resolution of enantiomers, inversion, retention and
racemization.

Relative and absolute configuration, sequence rules, D & L and R & S systems of nomenclature.
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UNIT-IV (7 Hrs.)

Stereochemistry of Organic Compounds II:
Geometric isomerism: Determination of configuration of geometric isomers. E & Z system of nomenclature,

geometric isomerism in oximes and alicyclic compounds.

Conformational isomerism — Conformational analysis of ethane and n-butane; conformations of cyclohexane,
axial and equatorial bonds, conformation of mono and disubstituted cyclohexane derivatives. Newman
projection and Sawhorse formulae, Fischer and flying wedge formulae.

Difference between configuration and conformation.

Instructions for paper setters and candidates:
i. Examiner will set total of NINE questions comprising TWQO 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.

Books suggested

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

Solomons, T.W., Fryhle, C.B., Organic Chemistry; oth 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-II1: PHYSICAL CHEMISTRY-A
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 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.)

Mathematical Concepts and Evaluation of Analytical Data:

Logarithmic relations, curve sketching, linear graphs and calculation of slopes, differentiation and integration
of functions like €, x", sin x, log x; maxima and minima, partial differentiation and reciprocity relations.
Terms of mean and median, precision and accuracy in chemical analysis, determining accuracy of methods,
improving accuracy of analysis, data treatment for series involving relatively few measurements, linear least
squares curve fitting, types of errors, standard deviation.

UNIT-II (7 Hrs.)
Gaseous States:
Postulates of kinetic theory of gases, deviation from ideal behavior, Van der Waal’s equation of state.

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

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

UNIT-III (8 Hrs.)
Chemical Kinetics-I
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.
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.
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UNIT-1V (7 Hrs.)
Chemical Kinetics-1I
Theories of Chemical Kinetics: Effect of temperature on rate of reaction, Arrhenius equation, 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 and general characteristics of catalytic reactions, Homogeneous catalysis, acid-base catalysis and

enzyme catalysis including their mechanisms, MichaelisMenten equation for enzyme catalysis and its
mechanism.

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; gth edition, Pubs: Oxford University Press, 2008.
Puri, B.R., Sharma, L.R., Pathania, M.S., Principles of Physical Chemistry; 43 edition, Pubs: Vishal
Publishing Co., 2008.

Barrow, G.M., Physical Chemistry; 6" edition, Pubs: McGraw Hill Inc, 1996.

Rao, C.N.R., University General Chemistry; Pubs: Macmillan India, 1985.

Berry, R.S., Rice, S.A., Ross, J., Physical Chemistry; ond edition, Pubs: Oxford University Press, 2000.
Albert, R.A., Silbey, R.J., Physical Chemistry; 1* edition, Pubs: John Wiley & Sons Inc., 1992.

Dogra, S.K., Dogra, S., Physical Chemistry Through Problems; Pubs:Wiley Eastern Limited, 1991.
Levine, I.N., Physical Chemistry; 50 edition, Pubs: Tata McGraw Hill Publishing Co. Ltd., 2002.
Moore, W. J., Basic Physical Chemistry; Pubs: Prentice Hall of India Pvt. Ltd, 1983.

0. Metz, C.R., Theory and Problems of Physical Chemistry; Schaum’s outline series, ond edition, Pubs:
McGraw-Hall Book company, 1989.
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Paper-IV: LABORATORY PRACTICALS Max. Marks: 22+3
6 Periods/week

INORGANIC CHEMISTRY

(a) QUALITATIVE ANALYSIS:

Semimicro Analysis, cation analysis, separation and identification of ions from groups I, II, III, IV, V
and VI. Anion analysis (4 ions).

Instruction to Examiners: Four ions with no interference (anions such as PO43’, BO3’3 and similar
anions like CI', Br, I etc. and cattons from the same group) may not be given.

(b) QUANTITATIVE ANALYSIS:

Volumetric titrations involving acid-base, KMnO, and K,Cr,0;.

There are three experiments - one involving acid-base titrations, one involving KMnO,4 and one
involving K,Cr,O.

1. Determination of strength of Na,Co; solution by titrating it against a standard
solution of HCL.

2. Determination of molarity of KMnO, solution by titrating it against a standard
solution of Oxalic acid.

3. Standarise the given K,Cr,0O; solution by titrating it against a standard solution of

Mohr’s Salt.

General Instruction to the Examiners:

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

Q.No. . Qualitative Analysis : 10 marks
Q.No. II. Quantitative Analysis : 06 marks
Q.No. III. Viva-Voce :03 marks
Ask three questions (1 marks each) related to chemistry practicals. :03 marks

Q.No. IV. Note Book

Books Suggested (Laboratory Courses)
1. Svehla, Vogel’s Qualitative Inorganic Analysis (revised); 7" edition Pubs: Orient Longman, 1996.

2. Bassett, J., Denney, R.C., Jeffery, G.H., Mendham, J., Vogel’s Textbook of Quantitative Inorganic
Analysis (revised); 4 edition, 1978.

Palmer, W.G., Experimental Inorganic Chemistry; 1* edition, Pubs: Cambridge, 1954.

4. Brauer, Handbook of Preparative Inorganic Chemistry; ond edition, Pubs: Academic Press, 1963, Vol.
I, & 1965, Vol. II.

5. Audrieth, L.F., Inorganic Synthesis; Pubs: McGraw Hill, 1950, Vol. 3" E.G. Rochow, 1960 Vol. VI;
J. Kleinberg, 1963, Vol. 7; S.Y. Tyree, 1967 ,Vol.9; E.L. Muetterties, 1967, Vol.10; W.L. Jolly 1986,
Vol 11; R.W. Parry 1970, Vol. 12; F.A. Cotton 1972, Vol. 13; A.G. Mac Diarmid, 1977, Vol. 17.

6. Bansal, R.K., Laboratory Manual of Organic chemistry; 3 edition, Pubs: Wiley Eastern Limited,
1994.
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