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Introduction: 

Inorganic chemistry is the study of the synthesis and behavior of inorganic and 

organometallic compounds. This field covers all chemical compounds except the 

myriad organic compounds (carbon based compounds, usually containing C-H 

bonds), which are the subjects of organic chemistry. The distinction between the two 

disciplines is far from absolute, and there is much overlap, most importantly in the 

sub-discipline of organometallic chemistry. It has applications in every aspect of the 

chemical industry–including catalysis, materials science, pigments, surfactants, 

coatings, medicine, fuel, and agriculture. 

Unit I: Molecular symmetry and group theory 

Symmetry elements and symmetry operations, definition of group, sub group, 

relation between orders of a finite group and its sub groups, conjugacy relation and 

classes, point symmetry group, Schonflies symbols, representation of groups by 

matrices, character of a representation, the great orthogonality theorem (without 

proof) and its importance, character tables and their use. 



Unit II: Chemical bonding 

Crystal field theory- splitting of d- orbitals in electrostatic fields of different symmetry, 

10Dq value, spectrochemical series, structural effects of CF splittings- ionic radii, 

Jahn Teller effects, thermodynamic effect of CF splitting- hydration, ligation and 

lattice energies, Irving-William series of formation constants, site preference in mixed 

metal oxides (Spinel and inverse spinel structures), defect of CFT, experimental 

evidence for metal-ligand overlap, MOT for bonding in complex compounds including 
 - and  -bonding, comparison of VBT, CFT and MOT (Application of group theory 

as and when needed in the above cases). 

Unit III: Acid Base 

Properties of water, Structure and hydrogen bonding, The self-ionization of water, 

Water as a Br  ّ nsted acid or base, Definitions and units in aqueous solution, Molarity 

and molality, Standard state, Activity Some Brønsted acids and bases, Carboxylic 

acids: examples of mono-, di- and polybasic acids, Inorganic acids, Inorganic bases: 

hydroxides, Inorganic bases: nitrogen bases, The energetics of acid dissociation in 

aqueous solution 

 

Assessment 

Midterm: 

Two Midterm exams for theoretical: 2×15% 

Homework and Quizzes: 10%  

                                                 Total mark: 40% 

Final Exam: 

One final written exam for theoretical: 60%                                                                               
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