
B.Sc. I SEMESTER 
ADDITIONAL INTER-DISCIPLINARY PAPER – I 

THEORY 
Title of paper: Basic Inorganic Chemistry and Fundamentals of Organic Chemistry (Theory) 

Code: (SOS/CHEM/AID T-001) Credits- 02 
 

Basic Inorganic Chemistry  
Atomic Structure  
Review of Bohr’stheory and its limitations, dual behaviour of matter and radiation, de Broglie’s 
relation, Heisenberg Uncertainty principle. Hydrogen atom spectra. Quantum numbers, significance of 
quantum numbers, shapes of s, p and d atomic orbitals. Rules for filling electrons in various orbitals, 
Electronic configurations of the atoms. Stability of  half-filled and completely filled orbitals, concept 
of exchange energy. Relative energies of atomic orbitals Anomalous electronic configurations  
Chemical Bonding and Molecular Structure  
General characteristics of ionic bonding. Energy considerations in ionic bonding, lattice energy and 
solvation energy and their importance in the context of stability and solubility of ionic compounds. 
Born-Haber cycle and its applications.  
 
Fundamentals of Organic Chemistry  
Physical Effects, Electronic Displacements: Inductive Effect, Electromeric Effect, Resonance and 
Hyperconjugation. Cleavage of Bonds: Homolysis and Heterolysis. Structure, shape and reactivity of 
organic molecules: Nucleophiles and electrophiles. Reactive Intermediates: Carbocations, Carbanions 
and free radicals 
Aliphatic Hydrocarbons  
Functional group approach for the following reactions (preparations & reactions) to be studied in 
context to their structure. 
Alkanes: (Upto 5 Carbons). Preparation: Catalytic hydrogenation, Wurtz reaction, Kolbe’s synthesis, 
from Grignard reagent .Reactions: Free radical Substitution: Halogenation. 
Alkenes: (Upto 5 Carbons) Preparation: Elimination reactions: Dehydration of alkenes and 
dehydrohalogenation of alkyl halides (Saytzeff’srule); cis alkenes (Partial catalytic hydrogenation) and 
trans alkenes (Birch reduction). Reactions: cis-addition (alk. KMnO4) and trans-addition (bromine), 
Addition of HX (Markownikoff’s and anti-Markownikoff’s addition), Hydration, Ozonolysis, 
oxymecuration-demercuration, Hydroboration-oxidation.  
Alkynes: (Upto 5 Carbons) Preparation: Acetylene from CaC2 and conversion into higher alkynes; by 
dehalogenation of tetrahalides and dehydrohalogenation of vicinal dihalides. Reactions: formation of 
metal acetylides, addition of bromine and alkaline KMnO4, ozonolysis and oxidation with hot alk. 
KMnO4. 
  



B.Sc. I SEMESTER 
ADDITIONAL INTER-DISCIPLINARY PAPER – I 

PRACTICAL 
Title of paper: Basic Inorganic Chemistry and Fundamentals of Organic Chemistry (Practical) 

Code: (SOS/CHEM/AID P-001) Credits- 02 
Section A: Inorganic Chemistry 
Volumetric Analysis  
1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture.  
2. Estimation of water of crystallization in Mohr’s salt by titrating with KMnO4.  
Section B: Organic Chemistry  
1. Detection of extra elements (N,S,Cl,Br,I) in organic compounds (containing upto two extra 
elements). 

 

 
  



B.Sc. II SEMESTER 
ADDITIONAL INTER- DISCIPLINARY PAPER – II 

THEORY 
Title of paper: Chemical Energetics & Organic Chemistry (212511) 

Code: (SOS/CHEM/AID T-002) Credits- 02 
 

Section A: Physical Chemistry-1 
Chemical Energetics 
Concept of thermodynamics and the Laws of Thermodynamics. Important principles and definitions 
of thermochemistry. Concept of standard state and standard enthalpies of formations, integral and 
differential enthalpies of solution and dilution. Calculation of bond energy, bond dissociation energy 
and resonance energy from thermochemical data. Variation of enthalpy of a reaction with 
temperature–Kirchhoff’ s equation. Statement of Third Law of thermodynamics and calculation of 
absolute entropies of substances. 

 

Section B: Organic Chemistry  
Aromatic hydrocarbons  
Preparation (Casebenzene): from phenol, by decarboxylation, from acetylene, from benzene 
sulphonic acid. Reactions: (Casebenzene): Electrophilic substitution: nitration, halogenations and 
sulphonation. Friedel-Craft’s reaction (alkylation and acylation) (upto 4 carbons on benzene). Side 
chain oxidation of alkyl benzenes (up to 4 carbons on benzene).  
Alkyl and Aryl Halides 
Alkyl Halides (Upto 5 Carbons): Types of Nucleophilic Substitution (SN1, SN2 and SNi) reactions. 
Preparation: from alkenes and alcohols. 
Reactions: hydrolysis, nitrite & nitro formation, nitrile & isonitrile formation. 
Williamson’s ether synthesis: Elimination vs substitution. 

Aryl Halides: Preparation: (Chloro, bromo and iodo-benzene case): from phenol, Sandmeyer 
& Gattermann reactions. 
Reactions (Chlorobenzene): Aromatic nucleophilic substitution (replacement by–OH group) 
and effect of nitro substituent. Benzyne Mechanism: KNH2/NH3 (orNaNH2/NH3). 
Reactivity and Relative strength of C- Halogen bond in alkyl, allyl, benzyl, vinyl and aryl 
halides.



ADDITIONAL INTERDISCIPLINARY PAPER 

Title of paper: CHEMICAL ENERGETICS & ORGANIC CHEMISTRY
Code: (SOS/CHEM/AID 

Section: A - Physical Chemistry 
Ionic equilibria : 
Measurement of pH of different solutions like aerated drinks, fruit juices, shampoos and 
soaps (use dilute solutions of soaps and shampoos to prevent damage to the glass 
electrode) using pH-meter. 

 
Section: B - Organic Chemistry 
Purification of organic compounds by crystallizati
distillation. Criteria of Purity: Determination of melting and boiling points.

 

 
         B.Sc. II SEMESTER 

ADDITIONAL INTERDISCIPLINARY PAPER – II 
PRACTICAL 

CHEMICAL ENERGETICS & ORGANIC CHEMISTRY
(SOS/CHEM/AID P-002) Credits- 02 

 
Physical Chemistry  

Measurement of pH of different solutions like aerated drinks, fruit juices, shampoos and 
soaps (use dilute solutions of soaps and shampoos to prevent damage to the glass 

Organic Chemistry : 
Purification of organic compounds by crystallization (from water and alcohol) and 

istillation. Criteria of Purity: Determination of melting and boiling points. 

  

 

CHEMICAL ENERGETICS & ORGANIC CHEMISTRY-212911 

Measurement of pH of different solutions like aerated drinks, fruit juices, shampoos and 
soaps (use dilute solutions of soaps and shampoos to prevent damage to the glass 

on (from water and alcohol) and 



B.Sc. III SEMESTER 
AID-Paper III (Theory) (Code: SOS/CHEM/AIDT-003) 

AID-Physical Chemistry-II 
AID-Organic Chemistry – III 

(Solutions, Conductance and Organic Chemistry-213521) 
(Credits: Theory-02, Practicals-02) 

Theory-AID paper III 
Section A: Physical Chemistry-II 
Solutions 
Thermodynamics of ideal solutions: Ideal solutions and Raoult’s law, deviations from 
Raoult’s law – non-ideal solutions. Vapour pressure-composition and temperature 
composition curves of ideal and non-ideal solutions. Distillation of solutions. Lever rule. 
Azeotropes.  Partial miscibility of liquids: Critical solution temperature; effect of impurity 
on partial miscibility of liquids. Immiscibility of liquids- Principle of steam distillation.  
Nernst distribution law and its applications, solvent extraction. 
Conductance 
Conductivity, equivalent and molar conductivity and their variation with dilution for weak 
and strong electrolytes. Kohlrausch law of independent migration of ions. Transference 
number and its experimental determination using Hittorf and Moving boundary methods. 
Ionic mobility.  
Applications of conductance measurements: determination of degree of ionization of weak 
electrolyte, solubility and solubility products of sparingly soluble salts, ionic product of 
water, hydrolysis constant of a salt. Conductometric titrations (only acid-base). 
 
Section B: Organic Chemistry-III 
Functional group approach for the following reactions (preparations & reactions) to be 
studied in context to their structure. 
Carboxylic acids and their derivatives 
Carboxylic acids (aliphatic and aromatic) 
Preparation: Acidic and Alkaline hydrolysis of esters. 
Reactions: Hell – Vohlard - Zelinsky Reaction. 
Carboxylic acid derivatives (aliphatic): (Upto 5 carbons) 
Preparation: Acid chlorides, Anhydrides, Esters and Amides from acids and their 
interconversion. 
Reactions: Comparative study of nucleophilicity of acyl derivatives.  
Reformatsky Reaction, Perkin condensation. 
Amines and Diazonium Salts 
Amines (Aliphatic and Aromatic): (Upto 5 carbons) 
Preparation: from alkyl halides, Gabriel’s Phthalimide synthesis, Hofmann Bromamide 
reaction. 
Reactions: Hofmann vs. Saytzeff elimination, Carbylamine test, Hinsberg test, with HNO2, 
Schotten – Baumann Reaction.  
Electrophilic substitution (case aniline): nitration, bromination, sulphonation. 
Diazonium salts: Preparation: from aromatic amines. 
Reactions: conversion to benzene, phenol, dyes. 
 



Reference Books: 
 Barrow, G.M. Physical Chemistry Tata McGraw-Hill (2007). 

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

 Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry, Cengage Learning 
India Pvt. Ltd.: New Delhi (2009). 

 Mahan, B.H. University Chemistry, 3rd Ed. Narosa (1998). 

 Petrucci, R.H. General Chemistry, 5th Ed., Macmillan Publishing Co.: New York 
(1985). 

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

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

 Finar, I. L. Organic Chemistry (Volume 2), Dorling Kindersley (India) Pvt. Ltd. 
(Pearson Education). 

 Nelson, D. L. & Cox, M. M. Lehninger’s Principles of Biochemistry 7th Ed., W. H. 
Freeman. 

 Berg, J.M., Tymoczko, J.L. & Stryer, L. Biochemistry, W.H. Freeman, 2002. 
----------------------------------------------------------------------------------------------------------- 
  



B.Sc. III SEMESTER 
PRACTICALS- AID-Paper III 

(Practical): (Code: SOS/CHEM/AIDP-003) 
(Solutions, Conductance and Organic Chemistry-Practical-213921) 

 
Section A: Physical Chemistry-II 
Conductance 
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 
 

Section B: Organic Chemistry-III 
Systematic Qualitative Organic Analysis of Organic Compounds possessing 
monofunctional groups (-COOH, phenolic, aldehydic, ketonic, amide, nitro, amines) and 
preparation of one derivative. 
Reference Books: 
 Vogel, A.I., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook of 

Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996. 

 Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960. 

 Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. 

 Chand & Co.: New Delhi (2011). 

 Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry, 
Universities Press. 

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



B.Sc. IV SEMESTER 
AID Paper IV (Theory) (Code: SOS/CHEM/AIDT-004) 

AID-Inorganic Chemistry-II 
AID-Physical Chemistry- III 

(Coordination Chemistry and States of Matter-214521) 
(Credits: Theory-02, Practicals-02) 

 
Theory-AID paper IV 
 
Section A: Inorganic Chemistry-II 
Transition Elements (3d series) 
General group trends with special reference to electronic configuration, variable valency, 
colour, magnetic and catalytic properties, ability to form complexes and stability of various 
oxidation states (Latimer diagrams) for Mn, Fe and Cu. 
Lanthanoids and actinoids: Electronic configurations, oxidation states, colour, magnetic 
properties, lanthanide contraction, separation of lanthanides (ion exchange method only). 
Coordination Chemistry 
Valence Bond Theory (VBT): Inner and outer orbital complexes of Cr, Fe, Co, Ni and Cu 
(coordination numbers 4 and 6). Structural and stereoisomerism in complexes with 
coordination numbers 4 and 6. Drawbacks of VBT. IUPAC system of nomenclature. 
 
Section A: Physical Chemistry-III 
Kinetic Theory of Gases 
Postulates of Kinetic Theory of Gases and derivation of the kinetic gas equation. Deviation 
of real gases from ideal behaviour, compressibility factor, causes of deviation. Van der 
Waals equation of state for real gases. Boyle temperature (derivation not required). 
Critical phenomena, critical constants and their calculation from van der Waals equation. 
Andrews isotherms of CO2. Maxwell Boltzmann distribution laws of molecular velocities 
and molecular energies (graphic representation – derivation not required) and their 
importance. 
Temperature dependence of these distributions. Most probable, average and root mean 
square velocities (no derivation). Collision cross section, collision number, collision 
frequency, collision diameter and mean free path of molecules. Viscosity of gases and 
effect of temperature and pressure on coefficient of viscosity (qualitative treatment only). 
Liquids 
Surface tension and its determination using stalagmometer. Viscosity of a liquid and 
determination of coefficient of viscosity using Ostwald viscometer. Effect of temperature 
on surface tension and coefficient of viscosity of a liquid (qualitative treatment only). 
 
Reference Books: 
 Barrow, G.M. Physical Chemistry Tata McGraw-Hill (2007). 

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

 Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning 

 India Pvt. Ltd., New Delhi (2009). 

 Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998). 



 Petrucci, R.H. General Chemistry 5th Ed. Macmillan Publishing Co.: New York 

 (1985). 

 Cotton, F.A. & Wilkinson, G. Basic Inorganic Chemistry, Wiley. 

 Shriver, D.F. & Atkins, P.W. Inorganic Chemistry, Oxford University Press. 

 Wulfsberg, G. Inorganic Chemistry, Viva Books Pvt. Ltd. 

 Rodgers, G.E. Inorganic & Solid State Chemistry, Cengage Learning India Ltd., 

 2008. 
----------------------------------------------------------------------------------------------------------- 
  



B.Sc. IV SEMESTER 
PRACTICALS- AID-Paper IV 

(Practical): (Code:SOS/CHEM/AIDP-004) 
Section A: Inorganic Chemistry-II 

(Coordination Chemistry and States of Matter-Practical-214921) 
 
Section A: Inorganic Chemistry 
Semi-micro qualitative analysis using H2S of mixtures - not more than four ionic species 
(two anions and two cations and excluding insoluble salts) out of the following: 
Cations : NH4

+, Pb2+, Ag+, Bi3+, Cu2+, Cd2+, Sn2+, Fe3+, Al3+, Co2+, Cr3+, Ni2+, Mn2+, Zn2+, 
Ba2+, Sr2+, Ca2+, K+  
Anions : CO3

– , S2–, SO2–, S2O3
2–,CH3COO–, Cl–, Br–, I–, NO3

–, SO4
-, PO4

-, BO3
-, C2O4

-, F- 
(Spot tests should be carried out wherever feasible) 
 
Section B: Physical Chemistry-III 
(I) Surface tension measurement (use of organic solvents excluded): 
a) Determination of the surface tension of a liquid or a dilute solution using a 
stalagmometer. 
b) Study of the variation of surface tension of a detergent solution with concentration. 
(II) Viscosity measurement (use of organic solvents excluded): 
a) Determination of the relative and absolute viscosity of a liquid or dilute solution using an 
Ostwald’s viscometer. 
b) Study of the variation of viscosity of an aqueous solution with concentration of solute. 
 
Reference Books: 
 Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012. 

 Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009. 

 Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. 
Chand & Co.: New Delhi (2011). 


