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Semester IV (B.Sc. Honours) Chemistry Syllabus for Physics & Maths Honours 

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;  C - Credit; 

Q/A – Quiz/Assignment/Attendance, MST Mid Sem Test. 

*Teacher Assessment shall be based on following components: Quiz/Assignment/Project/ 

Participation in class, given that no component shall exceed more than 10 marks. 

 

Course Objective: 

(i) To develop the understanding of fundamentals of Organic, Inorganic and 

Physical Chemistry. 

(ii) To give knowledge of Chemistry. 

 

 

Course Outcomes: - 

After completion of this course the students are expected to be able to 

demonstrate following knowledge, skills, and attitudes. The student will 

demonstrate capability of 

CO1    Fundamentals of Chemistry of Carbonyl compounds and Carbohydrates. 

CO2.   Use the synthetic chemistry learnt in this course to do functional group 

transformations. 

CO3.   Understanding the concept of Chemical thermodynamics and 

Electrochemistry. 

CO4.    Demonstrate a fundamental/systematic understanding of the  

                            practical field of Organic Chemistry 

 

Unit I: Carbonyl Compounds: 

Structure, reactivity, preparation, and properties.  

 

Nucleophilic additions, Nucleophilic addition-elimination reactions with ammonia derivatives 

with mechanism.  

Mechanisms of Aldol and Benzoin condensation, Knoevenagel condensation, Claisan-

Schmidt, Perkin, Cannizzaro and Wittig reaction. Beckmann and Benzil-Benzilic acid 

rearrangements, haloform reaction and Baeyer Villiger oxidation. 
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Addition reactions of á, â-unsaturated carbonyl compounds: Michael addition. Active 

methylene compounds:Keto-enoltautomerism. Preparation and synthetic applications of 

diethyl malonate and ethyl acetoacetate. 

 

Unit II: Carbohydrates 

Occurrence, classification and their biological importance Monosaccharides: Constitution and 

absolute configuration of glucose and fructose, epimers and anomers, mutarotation,  

determination of ring size of glucose and fructose, Haworth projections and conformational 

structures; Interconversions of aldoses and ketoses; Killiani-Fischer synthesis and Ruff 

degradation; Disaccharides – Structure elucidation of maltose, lactose and sucrose 

Polysaccharides – Elementary treatment of starch, cellulose and glycogen. 

 

Unit III : Chemical thermodynamics: 

Intensive and extensive variables; state and path functions; isolated, closed and open systems; 

zeroth law of thermodynamics. 

First law: Concept of heat, q, work, w, internal energy U and statement of first law; enthalpy, 

H, relation between heat capacities, calculations of q, w, U and H for reversible, irreversible 

and free expansion of gases (ideal and van der Waals) under isothermal and adiabatic 

conditions. 

 

Thermochemistry: Heats of reactions: standard states; enthalpy of formation of molecules and  

ions and enthalpy of combustion and its applications; calculation of bond energy, bond 

dissociation energy and resonance energy from thermochemical data, effect of temperature 

(Kirchoff’s equations) and pressure on enthalpy of reactions. Adiabatic flame temperature, 

explosion temperature. 

 

Second Law: Concept of entropy; thermodynamic scale of temperature, statement of the second 

law of thermodynamics; molecular and statistical interpretation of entropy. Calculation of 

entropy change for reversible and irreversible processes. 

 

Unit IV: Electrochemistry 

Quantitative aspects of Faraday’s laws of electrolysis, rules of oxidation/reduction of ions  
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based on half-cell potentials, applications of electrolysis in metallurgy and industry. Chemical 

cells, reversible and irreversible cells with examples. Electromotive force of a cell and its 

measurement, Nernst equation; Standard electrode (reduction) potential and its application to 

different kinds of half-cells. Qualitative discussion of potentiometric titrations (acid-base, 

redox, precipitation). 

 

Unit V: Coordination Chemistry 

Werner’s theory, valence bond theory (inner and outer orbital complexes), Electro neutrality 

principle and back bonding. Crystal field theory, measurement of 10 Dq ( o), CFSE in weak 

and strong fields, pairing energies, factors effecting the magnitude of 10 Dq ( o, t).  

Octahedral vs. tetrahedral coordination, tetragonal distortions from octahedral geometry Jahn-

Teller theorem, square planar geometry. Qualitative aspect of Ligand field and MO Theory. 

IUPAC nomenclature of coordination compounds, isomerism in coordination 

compounds. Stereochemistry of complexes with 4 and 6 coordination numbers. Chelate 

 

Books: 
1. Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry 8th Ed., Oxford University 

    Press. 

2. Castellan, G. W. Physical Chemistry 4th Ed. Narosa (2004). 

3. Engel, T. & Reid, P. Thermodynamics, Statistical Thermodynamics, & Kinetics Pearson 

Education, Inc: New Delhi (2007). 

4. McQuarrie, D. A. & Simon, J. D. Molecular Thermodynamics Viva Books 

5. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education). 

6. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson 

Education). 
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