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PaperCode: BS109 Paper: Engineering Chemistry - | L TP | C
PaperlD: 99109 3 - 3
Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

Instruction for paper setter:

1. There should be 9 questions in the term-end examinations question paper.

2. The first unit will be compulsory and cover the entire syllabus. This question will have Five sub-parts, and the students
will be required to answer any THREE parts of 5 marks each. This unit will have a total weightage of 15 marks.

3. Apart from unit 1 which is compulsory, the rest of the paper shall consist of 4 units as per the syllabus. Every unit
shall have two questions covering the corresponding unit of the syllabus. However, the student shall be asked to
attempt only one of the two questions in the unit. Individual questions may contain up to 5 sub-parts / sub-questions.
Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course/paper. The standard / level of
the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives:

1: To impart knowledge about understanding and modeling atomic structure and chemical bonding.

2: To impart knowledge about understanding and modeling Thermochemistry and Reaction Kinetics.

3: To impart knowledge about understanding and modeling organic compound structure and reactions.
4: To impart knowledge about understanding and modeling Stereochemistry.

Course Outcomes (CO):

CO1: | Ability to understand and model atomic structure and chemical bonding.
CO2: | Ability to understand and model Thermochemistry and Reaction Kinetics.
CO3: | Ability to understand and model organic compound structure and reactions.
CO4: | Ability to understand and model Stereochemistry.

Course Outcomes (CO to Programme Outcomes (PO) Mapping (scale 1: low, 2: Medium, 3: High

Co/PO | POO1 PO02 PO0O3 PO04 POO5 POO06 POO07 PO0O8 PO09 PO10 PO11 PO12

Cco1 2 2 3 3 2 - - - 1 1 - 1

co2 2 2 3 3 2 - - - 1 1 - 1

Cco3 2 2 3 3 2 - - - 1 1 - 1

CO4 2 2 3 3 2 - - - 1 1 - 1
Unit |

Atomic Structure: Introduction to wave mechanics, the Schrédinger equation as applied to hydrogen atom, origin of quantum
numbers, Long form of periodic table on the basis of Electronic configuration s, p, d, f block elements periodic trends,
lonization potential, atomic and ionic radii electron affinity & electro-negativity.

Chemical Bonding: lonic bond, energy changes, lattice energy Born Haber Cycle, Covalent bond-energy changes, Potential
energy curve for H2 molecule, characteristics of covalent compound, co-ordinate bond-Werner’s Theory, effective atomic
numbers, A hybridization and resonance, Valence Shell Electron Repulsion theory (VSEPR), Discussion of structures of H20,
NH3, BrF3, SiF4, Molecular orbital theory, Linear combination of atomic orbitals (LCAO) method. Structure of simple homo
nuclear diatomic molecule like H2, N2, 02, F2.

[12Hrs]

Unit Il

Thermochemistry: Hess’s Law, heat of reaction, effect of temperature on heat of reaction at constant pressure (Kirchhoff’s
Equation) heat to dilution, heat of hydration, heat of neutralization and heat of combustion, Flame temperature. Reaction
Kinetics: Significance of rate law and rate equations, order and molecularity, Determinations of order of simple reactions-
experimental method, Equilibrium constant and reaction rates -Lindermann, collision and activated complex theories,
complex reactions of 1st order characteristics of consecutive, reversible and parallel reactions-Steady state and non-steady
state approach. [10 Hrs]

Unit 1l

Basic concepts of Organics: Inductive, electromeric, mesomeric and hyperconjugative effects. Stability of reaction
intermediates. Electrophiles and nucleophiles, concepts of acids and bases. Arrhenius, Lowry-Bronsted and Lewis theory of
acids and bases (HSAB), Carbon acids (active methylene groups), super acids. Bonds weaker than covalent bond: Hydrogen
bonding - nature, types, stability and effects. IUPAC Nomenclature. [8Hrs]

Unit IV

Stereochemistry: Classification of stereoisomers, diastereomers, Separation of enantiomers. Absolute configuration (R and

S), Projection formulae. Stereochemistry of compounds containing two asymmetric C-atoms. Elements of symmetry -

center, plane and axis of symmetry, Conformations: Conformations around a C-C bond in acyclic and cyclic compounds.
[10HTrs]
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Textbooks / References:

1. Engineering Chemistry (16th Edition) Jain, Jain, Dhanpat Rai Publishing Company, 2013.
2.Textbook of Engineering Chemistry by Jaya Shree Anireddy, Wiley, 2017

3.Engineering Chemistry by E.R. Nagarajan and S. Ramalingam, Wiley, 2017.
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