
Essentials of Computer 
 

Historical Evolution of Computers, Block diagram of a Computer and functions of 

various units; Classification of Computers; Input/Output devices ( Display Devices, 

Printers, etc. ) Memories: RAM, ROM, Cache Memory, Virtual memory; Mass-

storage Media: Magnetic Disks, Magnetic Tapes and Optical Disks; Batch process-

ing systems, Time sharing systems, Multiprocessor,Parallel Processing Systems. 

 

Introduction to Programming languages: 1 GL to 5 GL languages. Software and its 

types;Operating System with DOS as an example, Introduction to UNIX and Win-

dows 

 

Overview of: Information Technology (IT), Data Communication, Computer Net-

works (LAN,WAN and MAN) and their applications, Introduction to Internet and 

Intranet technology. 

 

Computer Applications 
 

Scientific, Business, Research, Sports, Medicine & Health Care,Engineering, Teach-

ing etc. 

 

Problem Solving 

 

Problem Identification, Analysis, flowcharts, Decision Tables, Pseudo codes 

and algorithms, Program Coding, Program Testing and Execution. 
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Unit-I 
 

Stereochemistry and Bonding in Main Group compounds: VSEPR theory, dπ -
pπ bonds, Bent rule and energetic of hybridization. 
Metal-Ligand Equilibria in solution- Stepwise and overall formation constants and 

their interactions, trends in stepwise constants, factors affecting stability of metal 

complexes with reference to the nature of metal ion and ligand, chelate effect and its 

thermodynamic origin, determination of binary formation constants by pH-metry and 

spectrophotometry. 

Unit-II 
 

Reaction Mechanism of Transition Metal Complexes-I 

Inert and labile complexes, Mechanisms for ligand replacement reactions, Formation 

of complexes from aquo ions, Ligand displacement reactions in octahedral com-

plexes- acid hydrolysis, Base hydrolysis, racemization of tris chelate complexes, 

electrophilic attack on ligands. 

Unit-III 
 

Reaction Mechanism of Transition Metal Complexes-II 

Mechanism of ligand, displacement reactions in square planar complexes, the trans 

effect,theories of trans effect, mechanism of electron transfer reactions – types; outer 

sphere electron transfer mechanism and inner sphere electron transfer mechanism, 

electron exchange. 

Unit-IV 
 

Isopoly and Heteropoly Acids and Salts 

Isopoly and Heteropoly acids and salts of Mo and W: Structures of isopoly and het-

eropoly 

anions. 

Crystal Structures 

Structures of some binary and ternary compounds such as fluorite, antifluorite, rutile, 

antirutile, crystobalite, layer lattices- Cd I2, Bi I3; Re O3, Mn2O3, corundum, per-

voskite, Ilmenite 
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Unit-I 
 

Nature of Bonding in Organic molecules: Delocalized chemical bonding –conjugation, cross 

conjugation, resonance, hyperconjugation , tautomerism. Aromaticity in benzenoid and nonbenzenoid com-

pounds, alternant and non-alternant hydrocarbons, Huckel’s rule, energy level of -molecular orbitals, annulenes, 

antiaromaticity, homo-aromaticity, PMO approach. Bonds weaker than covalent, addition compounds, crown 

ether complexes and cryptands, inclusion compounds, cyclodextrins, catenanes and rotaxanes 

 

Unit-II 
 

 

Stereochemistry : Chirality, elements of symmetry, molecules with more than one chiral centre, di-

astereomerism. Determination of relative and absolute configuration (octant rule excluded) with special reference 

to lactic acid, alanine & mandelic acid. Methods of resolution, optical purity, prochirality, enantiotopic and di-

astereotopic atoms, groups and faces, asymmetric synthesis, cram’s rule and its modifications, prelog’s rule, con-

formational analysis of cycloalkanes (upto six membered rings), decalins, conformations of sugars, optical activ-

ity in absence of chiral carbon (biphenyls, allenes and spiranes), chirality due to helical shape, geometrical isom-

erism in alkenes and oximes, methods of determining the configuration. 

 

Unit-III 
 

Reaction Mechanism: Structure and Reactivity: Types of mechanisms, types of reactions, 

thermodynamic and kinetic requirements, kinetic and thermodynamic control, Hammond’s postulate, Curtin-

Hammett principle. Potential energy diagrams, transition states and intermediates, methods of determining 

mechanisms, isotope effects. Hard and soft acids and bases. Generation, structure, stability and reactivity of car-

bocations, carbanions, free radicals, carbenes and nitrenes. Effect of structure on reactivity. The Hammett equa-

tion and linear free energy relationship, substituent and reaction constants. Taft equation. 

 

Unit-IV 
 

Carbohydrates: Types of naturally occurring sugars, Deoxy sugars, amino sugars, branch chain sugars, 

general methods of determination of structure and ring size of sugars with particular reference to maltose, lac-

tose, sucrose, starch and cellulose. 

 

Natural and Synthetic Dyes: Various classes of synthetic dyes including heterocyclic dyes, interaction 

between dyes and fibers, Structure elucidation of indigo and Alizarin. 

Department of Chemistry 
Organic Chemistry–I  CY(H)103 

M. Sc. 1st Year (Sem. 1st) 

GDC Memorial College 
(Approved by Govt. of Haryana & Affiliated to M D University, Rohtak) 

Bahal - 127 028 (Distt. Bhiwani) Haryana 



Unit-I 
 

Quantum Mechanics: Postulates of Quantum Mechanics; derivation of Schrodinger wave equation; Max-Born 

interpretation of wave functions and the Heisenberg’s uncertainty principle; Quantum mechanical operators and 

their commutation relations, Hermition operators, (elementary ideas, quantum mechanical operator for linear mo-

mentum, angular momentum and energy as Hermition operator). The average value of the square of Hermition 

operators; commuting operators and uncertainty principle(x & p; E &t); Schrodinger wave equation for a particle 

in one dimensional box; evaluation of average position, average momentum and determination of uncertainty in 

position and momentum and hence Heisenberg’s uncertainty principle, picorial representation of the wave equa-

tion of a particle in one dimensional box and its influence on the kinetic energy of the particle in each successive 

quantum level, lowest energy of the particle. 

Unit-II 
 

Thermodynamics: Brief resume of first and second Law of thermodynamics. Entropy changes in reversible and 

irreversible processes, variation of entropy with temperature , pressure and volume, entropy concept as a measure 

of unavailable energy and criteria for the spontaneity of reaction; free energy, enthalpy functions and their sig-

nificance, criteria for spontaneity of a process; partial molar quantities (free energy, volume ,heat concept), 

Gibb’s-Duhem equation; 

 

Unit-III 
 

Chemical Dynamics: Effect of temperature on reaction rates, Rate law for opposing reactions of Ist order and 

IInd order, Rate law for consecutive & parallel reactions of Ist order reactions, Collision theory of reaction rates 

and its limitations, steric factor, Activated complex theory, Ionic reactions: single and double sphere models, in-

fluence of solvent and ionic strength, the comparison of collision and activated complex theory. 

 

Unit-IV 
 

Electrochemistry: 

 

Ion - Ion Interactions: The Debye -Huckel theory of ion- ion interactions; potential and excess 

charge density as a function of distance from the central ion, Debye Huckel reciprocal length, 

ionic cloud and its contribution to the total potential, Debye - Huckel limiting law of activity 

coefficients and its limitations, ion - size effect on potential, ion -size parameter and the 

theoretical mean - activity coefficient in the case of ionic clouds with finite - sized ions. 

 

Debye - Huckel -Onsager treatment for aqueous solutions and its limitations. Debye-Huckel- 

Onsager theory for non-aqueous solutions, the solvent effect on the mobality at infinite dilution, 

equivalent conductivity () vs. concentration c 1/2 as a function of the solvent, effect of ion 

association upon conductivity (Debye- Huckel - Bjerrum equation). 
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