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ii. (a) Perform a conformational analysis of butane. (b) Determine the enthalpy of 
isomerization of cis and trans 2-butene. 
iii. Visualize the electron density and electrostatic potential maps for LiH, HF, N2, NO 
and CO and comment. Relate to the dipole moments. Animate the vibrations of these 
molecules. 
iv. (a) Relate the charge on the hydrogen atom in hydrogen halides with their acid 
character. (b) Compare the basicities of the nitrogen atoms in ammonia, methylamine, 
dimethylamine and trimethylamine. 
v. (a) Compare the shapes of the molecules: 1-butanol, 2-butanol, 2-methyl-1-propanol, 
and 2-methyl-2-propanol. Note the dipole moment of each molecule. (b) Show how 
the shapes affect the trend in boiling points: (118 ºC, 100 ºC, 108 ºC, 82 ºC, 
respectively). 
vi. Build and minimize organic compounds of your choice containing the following 
functional groups. Note the dipole moment of each compound: (a) alkyl halide (b) 
aldehyde (c) ketone (d) amine (e) ether (f) nitrile (g) thiol (h) carboxylic acid (i) ester 
(j) amide. 
vii. (a) Determine the heat of hydration of ethylene. (b) Compute the resonance energy of 
benzene by comparison of its enthalpy of hydrogenation with that of cyclohexene. 
viii. Arrange 1-hexene, 2-methyl-2-pentene, (E)-3-methyl-2-pentene, (Z)-3-methyl-2- 
pentene, and 2,3-dimethyl-2-butene in order of increasing stability. 
ix. (a) Compare the optimized bond angles H2O, H2S, H2Se. (b) Compare the HAH bond 
angles for the second row dihydrides and compare with the results from qualitative 
MO theory. 
 
Note: Software: ChemSketch, ArgusLab (www.planaria-software.com), TINKER 6.2 
(dasher.wustl.edu/ffe), WebLab Viewer, Hyperchem, or any similar software. 
 
Recommended Books: 

1. A.R. Leach, Molecular Modelling Principles and Application, Longman, 2001. 
2. J.M. Haile, Molecular Dynamics Simulation Elementary Methods, John Wiley and 

Sons, 1997. 
3. Satya Prakash Gupta, QSAR and Molecular Modeling, Springer - Anamaya 

Publishers, 2008. 
----------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------- 

CHE-HE-5046: NOVEL INORGANIC SOLIDS 
(Credits: Theory-04, Lab -02) 
Theory: 60 Lectures 
 
Course Objective: This introductory course intends to make learners familiar with a wide 
variety of technologically important and emerging materials. It will prepare the learners for 

level course on inorganic and physical chemistry will be essential. 
Learning outcome: After the completion of this course it will also be possible for the students 
to opt for studying an inter
synthesis and applications of various materials or take up a job in the materials production 
and/or processing industry. 
 
Synthesis and modification of inorganic solids: 
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Conventional heat and beat methods, Co-precipitation method, Sol-gel methods, 
Hydrothermal method, Ion-exchange and Intercalation methods. 
                                                                                                                          (10 Lectures) 
Inorganic solids of technological importance: 
 
Solid electrolytes  Cationic, anionic, mixed Inorganic pigments  coloured solids, white and 
black pigments. 
 
Molecular material and fullerides, molecular materials & chemistry  one-dimensional 
metals, molecular magnets, metal containing liquid crystals. 

(10 Lectures) 
Nanomaterials: 
Overview of nanostructures and nanomaterials: classification. 
Preparation of gold and silver metallic nanoparticles, self-assembled nanostructures-control 
of nanoarchitecture-one dimensional control. Carbon nanotubes and inorganic nanowires. 
Bio-inorganic nanomaterials, DNA and nanomaterials, natural and artificial nanomaterials, 
bionano composites. 

(10 Lectures) 
 
Introduction to engineering materials for mechanical construction: 
Composition, mechanical and fabricating characteristics and applications of various types of 
cast irons, plain carbon and alloy steels, copper, aluminium and their alloys like duralumin, 
brasses and bronzes cutting tool materials, super alloys thermoplastics, thermosets and 
composite materials. 

(10 Lectures) 
 
Composite materials: 
Introduction, limitations of conventional engineering materials, role of matrix in composites, 
classification, matrix materials, reinforcements, metal-matrix composites, polymer-matrix 
composites, fibre-reinforced composites, environmental effects on composites, applications 
of composites. 
            
          (10Lectures) 
 
Speciality polymers: 
 
Ceramics & Refractory: Introduction, classification, properties, raw materials, manufacturing 
and applications. 
                                                                                                                          (10 Lectures) 
 
Recommended Books: 
 

1. Shriver & Atkins. Inorganic Chemistry, Peter Alkins, Tina Overton, Jonathan 
Rourke, Mark Weller and Fraser Armstrong, 5th Edition, Oxford University Press 
(2011-2012) 

2. Smart, L. E., Moore, E. A., Solid State Chemistry: An Introduction, 4th Ed., CRC 
Press, 2012. 

3. Poole, C. P., Ovens, F. J.,  Introduction to Nanotechnology, Wiley India, 2009. 
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4. Murty, B. S., Shankar, P., Raj, B., Rath, B, B., Murday, J. Textbook of Nanoscience 
and Nanotechnology, Springer, 2013. 

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

 LAB 

60 Lectures 
 
1. Determination of cation exchange capacity. 
 
2. Synthesis of oxides by ceramic method. 
 
3. Synthesis of hydrogel by co-precipitation method. 
 
4. Synthesis of silver and gold metal nanoparticles. 
 
Recommended Book: 
 

1. Fahlman, B. D., Materials Chemistry, Springer (2011). 
----------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------- 

CHE-HE-5056: POLYMER CHEMISTRY 
(Credits: Theory-06, Lab -02) 
Theory: 60 Lectures 
 
Course objective: This is an introductory level course in polymer chemistry. The aim of the 
course is to introduce   the theory and applications of polymer chemistry to the students. 
Some industrially important polymers and conducting polymers, a promising class of 
polymeric materials for next generation devices will also be introduced in this course.   

Learning outcome: After completion of this course the students will learn the definition and 
classifications of polymers, kinetics of polymerization, molecular weight of polymers, glass 
transition temperature, and polymer solutions etc. They also learn the brief introduction of 
preparation, structure and properties of some industrially important and technologically 
promising polymers.    

 
Introduction and history of polymeric materials: 
 
Different schemes of classification of polymers, Polymer nomenclature, Molecular forces and 
chemical bonding in polymers, Texture of Polymers. 

(4 Lectures) 
 
Functionality and its importance: 
 
Criteria for synthetic polymer formation, classification of polymerization processes, 
Relationships between functionality, extent of reaction and degree of polymerization. 
Bifunctional systems, Poly-functional systems. 

(8 Lectures) 
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