
29 
 

Chemistry, 5th Ed., Pearson (2012) 
3. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: 

Preparation and Quantitative Analysis, University Press (2000). 
4. Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: 

Qualitative Analysis, University Press (2000). 
----------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------- 

CHE-HC-4036: PHYSICAL CHEMISTRY-IV 
(Credits: Theory-04, Lab-02) 
Theory: 60 Lectures 
 

Course Objective: The aim of this course is to introduce students with primarily two areas of 
physical chemistry- electrochemistry and electrical and magnetic properties of atoms and 
molecules. It contains three units- conductance, electrochemistry and electrical & magnetic 
properties of atoms and molecules. 

Learning Outcome: In this course the students will learn theories of conductance and 
electrochemistry. Students will also understand some very important topics such as solubility 
and solubility products, ionic products of water, conductometric titrations etc. The students 
are also expected to understand the various parts of electrochemical cells along with 

al idea of electrical 
& magnetic properties of atoms and molecules. 

 
Conductance 
Arrhenius theory of electrolytic dissociation. Conductivity, equivalent and molar 
conductivityand their variation with dilution for weak and strong electrolytes. Molar 
conductivity at infinite dilution. Kohlrausch law of independent migration of ions. Debye-
Hückel-Onsager equation, Wien effect, Debye-  
 
Ionic velocities, mobilities and their determinations, transference numbers and their relation 
to ionic mobilities, determination of transference numbers using Hittorf and Moving 
Boundary methods. Applications of conductance measurement: (i) degree of dissociation of 
weak electrolytes, (ii) ionic product of water (iii) solubility and solubility product of 
sparingly soluble salts, (iv) conductometric titrations, and (v) hydrolysis constants of salts. 

(20 Lectures) 
Electrochemistry 

based on half-cell potentials. 
 
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. Application of EMF measurements in determining 
(i) free energy, enthalpy and entropy of a cell reaction, (ii) equilibrium constants, and (iii) pH 
values, using hydrogen, quinone-hydroquinone, glass and SbO/Sb2O3 electrodes. 
Concentration cells with and without transference, liquid junction potential; determination of 
activity coefficients and transference numbers. Qualitative discussion of potentiometric 
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titrations (acid-base, redox, precipitation). Applications of electrolysis in metallurgy and 
industry. 

(28 Lectures) 
 
Electrical & Magnetic Properties of Atoms and Molecules 
Basic ideas of electrostatics, Electrostatics of dielectric media, Clausius-Mosotti equation, 
Lorenz-Laurentz equation, Dipole moment and molecular polarizabilities and their 
measurements. Diamagnetism, paramagnetism, magnetic susceptibility and its measurement, 
molecular interpretation. 

(12 Lectures) 
 
 
Recommended Books: 

1. Atkins, P.W & Paula, J.D. Physical Chemistry, 9th Ed., Oxford University Press 
(2011). 

2. Castellan, G. W. Physical Chemistry 4th Ed., Narosa (2004). 
3. Mortimer, R. G. Physical Chemistry 3rd Ed., Elsevier: NOIDA, UP (2009). 
4. Barrow, G. M., Physical Chemistry 5th Ed., Tata McGraw Hill: New Delhi (2006). 
5. Engel, T. & Reid, P. Physical Chemistry 3rd Ed., Prentice-Hall (2012). 
6. Rogers, D. W. Concise Physical Chemistry Wiley (2010). 
7. Silbey, R. J.; Alberty, R. A. & Bawendi, M. G. Physical Chemistry 4th Ed., John 

Wiley & Sons, Inc. (2005). 
8. Puri, B. R.; Sharma, L. R.; Pathania, M. S. Principles of Physical Chemistry, 

Vishal Publishing Co.; 47th Ed. (2017)  
9. Kapoor, K. L. A Textbook of Physical Chemistry (Volume 1) McGraw Hill 

Education; Sixth edition (2019) 
 

----------------------------------------------------------------------------------------------------------- 

LAB 

60 Lectures 
Conductometry 
 
I. Determination of cell constant 
II. Determination of equivalent conductance, degree of dissociation and dissociation 

constant of a weak acid. 
III. Perform the following conductometric titrations: 

i. Strong acid vs. strong base 
ii. Weak acid vs. strong base 
iii. Mixture of strong acid and weak acid vs. strong base 
iv. Strong acid vs. weak base 

Potentiometry 
I  Perform the following potentiometric titrations: 

i. Strong acid vs. strong base 
ii. Weak acid vs. strong base 
iii. Dibasic acid vs. strong base 
iv. Potassium dichromate vs. Mohr's salt 

 
Recommended Books: 

1. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. 
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Chand & Co.: New Delhi (2011). 
2. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical 

Chemistry 8th Ed.; McGraw-Hill: New York (2003). 
3. Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. 

Freeman & Co.: New York (2003). 
 
----------------------------------------------------------------------------------------------------- 

Semester V 
----------------------------------------------------------------------------------------------------- 

CHE-HC-5016: ORGANIC CHEMISTRY-IV 
(Credits: Theory-04, Lab-02) 
Theory: 60 Lectures 
 
 
Course Objectives: This course introduces students to nucleic acids, amino acids and 
pharmaceutical compounds. 

Students will be familiarized with the importance of nucleic acids, amino acids and develop 
basic understanding of enzymes, bioenergetics and pharmaceutical compounds. 

Learning Outcome: Students will be able to explain/describe the important features of 
nucleic acids, amino acids and enzymes and develop their ability to examine their properties 
and applications. 

 
Nucleic Acids 
Components of nucleic acids; Nucleosides and nucleotides; 
 
Synthesis and reactions of: Adenine, Guanine, Cytosine, Uracil and Thymine; 
Polynucleotides: DNA and RNA 

(9 Lectures) 
Amino Acids, Peptides and Proteins 
 
Amino acids, Peptides and their classification. 
 

-Amino Acids - Synthesis, ionic properties and reactions. Zwitterions, pKa values, 
isoelectric point and electrophoresis; 
 
Study of peptides: determination of their primary structures-end group analysis, methods of 
peptide synthesis. Synthesis of peptides using N-protecting, C-protecting and C-activating 
groups -Solid-phase synthesis 

(16 Lectures) 
Enzymes 
Introduction, classification and characteristics of enzymes. Salient features of active site of 
enzymes. 
Mechanism of enzyme action (taking trypsin as example), factors affecting enzyme action, 
coenzymes and cofactors and their role in biological reactions, specificity of enzyme action 
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