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LAB: CHEMISTRY1 
ATOMIC STRUCTURE, BONDING, GENERAL ORGANIC CHEMISTRY & 

ALIPHATIC HYDROCARBONS 
60 Lectures 

Section A: Inorganic Chemistry - Volumetric Analysis 
 
1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture. 
 
2. Estimation of oxalic acid by titrating it with KMnO4. 
 

4. 
 
4. Estimation of Fe (II) ions by titrating it with K2Cr2O7 using internal indicator. 
 
5. Estimation of Cu (II) ions iodometrically using Na2S2O3. 
 
Section B: Organic Chemistry 
1. Detection of extra elements (N, S, Cl, Br, I) in organic compounds (containing upto two 
extra elements) 
 
2. Separation of mixtures by Chromatography: Measure the Rf value in each case 
(combination of two compounds to be given) 
 
(a) Identify and separate the components of a given mixture of 2 amino acids (glycine, 
aspartic acid, glutamic acid, tyrosine or any other amino acid) by paper chromatography 
 
(b) Identify and separate the sugars present in the given mixture by paper chromatography. 
 
Recommended Books: 

1.  
2. Quantitative Chemical Analysis, A.I. Vogel, Prentice Hall, 6th Edition. 
3. Textbook of Practical Organic Chemistry, A.I. Vogel , Prentice Hall, 5th edition. 
4. Practical Organic Chemistry, F. G. Mann. & B. C. Saunders, Orient Longman, 1960. 

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

Semester II 
---------------------------------------------------------------------------------------------------------------- 
 

CHE-RC/HG-2016: CHEMISTRY2 
s- AND p-BLOCK ELEMENTS, TRANSITION ELEMENTS, COORDINATION 

CHEMISTRY STATES OF MATTER & CHEMICAL KINETICS 
(Credits: Theory-04, Lab-02) 

Theory: 60 Lectures 
 
Course Objective: This course may be divided into two broad parts-inorganic and physical 
chemistry. Three units-main group elements, transition elements and co-ordination chemistry 
will be taught in the inorganic chemistry part. The physical chemistry part contains states of 
matter and chemical kinetics. 
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Learning Outcome: After completion of this course the students will learn  periodic 
properties in main group elements, transition metals (3d series).  They will also learn the 
crystal field theory in coordination chemistry unit. In physical chemistry  part, the students 
are expected to learn kinetic theory of gases, ideal gas and real gases,  surface tension, 
viscosity , basic solid state chemistry and chemical kinetics. 

 
s- and p-Block Elements 
 
Periodicity in s- and p-block elements with respect to electronic configuration, atomic and 
ionic size, ionization enthalpy, electronegativity (Pauling, Mulliken, and Alfred-Rochow 
scales). Allotropy in C, S, and P. 
 
Oxidation states with reference to elements in unusual and rare oxidation states like carbides 
and nitrides), inert pair effect, diagonal relationship and anomalous behaviour of first member 
of each group. 

(10 Lectures) 
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. 

    (6Lectures) 
Coordination Chemistry 

isomerism in coordination compounds. Stereochemistry of complexes with 4 and 6 
coordination numbers.  
 
Drawbacks of VBT. Crystal field effect, octahedral symmetry. Crystal field stabilization 
energy (CFSE), Crystal field effects for weak and strong fields. Tetrahedral symmetry. 
Factors affecting the  magnitude of D. Spectrochemical series. Comparison of CFSE for Oh 
and Td complexes, Tetragonal distortion of octahedral geometry. Jahn-Teller distortion, 
Square planar coordination. 

(14 Lectures) 
Section B: Physical Chemistry-3 (30 Lectures) 
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). 

(8 Lectures) 
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). 
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(6 Lectures) 
Solids 
Forms of solids. Symmetry elements, unit cells, crystal systems, Bravais lattice types and 
identification of lattice planes. Laws of Crystallography - Law of constancy of interfacial  
angles, Law of rational indices. Miller indices. X s law. 
Structures of NaCl, KCl and CsCl (qualitative treatment only). Defects in crystals. Glasses 
and liquid crystals. 

(8 Lectures) 
Chemical Kinetics 
The concept of reaction rates. Effect of temperature, pressure, catalyst and other factors on 
reaction rates. Order and molecularity of a reaction. Derivation of integrated rate equations 
for zero, first and second order reactions (both for equal and unequal concentrations of  
reactants). Half life of a reaction. General methods for determination of order of a reaction. 
Concept of activation energy and its calculation from Arrhenius equation. Theories of 
Reaction Rates: Collision theory and Activated Complex theory of bimolecular  reactions. 
Comparison of the two theories (qualitative treatment only). 

(8 Lectures) 
Reference Books: 

1. Barrow, G.M. Physical Chemistry  
2. Castellan, G.W. Physical Chemistry 4th Ed. Narosa (2004). 
3. Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning 

India Pvt. Ltd., New Delhi (2009). 
4. Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998). 
5. Petrucci, R.H. General Chemistry 5th Ed. Macmillan Publishing Co.: New York 

(1985). 
6. Cotton, F.A. & Wilkinson, G. Basic Inorganic Chemistry, Wiley. 
7. Shriver, D.F. & Atkins, P.W. Inorganic Chemistry, Oxford University Press. 
8. Wulfsberg, G. Inorganic Chemistry, Viva Books Pvt. Ltd. 
9. Rodgers, G.E. Inorganic & Solid State Chemistry, Cengage Learning India Ltd., 

2008. 

 

LAB: CHEMISTRY2 
 s- AND p-BLOCK ELEMENTS, TRANSITION ELEMENTS, 

COORDINATION CHEMISTRY STATES OF MATTER & CHEMICAL 
KINETICS 
60 Lectures 

 
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: 

CO3
2- , NO2

-, S2-, SO3
2-, S2O3

2-, CH3COO-, F-, Cl-, Br-, I-, NO3
-, BO3 

3-, C2O4
2-, PO4

3-, 
NH4

+, K+, Pb2+, Cu2+, Cd2+, Bi3+, Sn2+, Sb3+, Fe3+, Al3+,, Cr3+, Zn2+, Mn2+, Co2+, Ni2+, Ba2+, 
Sr2+, Ca2+, Mg2+ 

(Spot tests should be carried out wherever feasible) 
1. Estimate the amount of nickel present in a given solution as bis(dimethylglyoximato) 
nickel(II) or aluminium as oximate in a given solution gravimetrically. 
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2. Draw calibration curve (absor   concentrations 
of a given coloured compound (KMnO4/ CuSO4) and estimate the concentration of the same 
in a given solution. 
3. Determine the composition of the Fe3+-  method. 
4. Estimation of (i) Mg2+ or (ii) Zn2+ by complexometric titrations using EDTA. 
5. Estimation of total hardness of a given sample of water by complexometric titration. 
6. Determination of concentration of Na+ and K+ using Flame Photometry. 
 
Section B: Physical Chemistry 
(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  

 
b) Study of the variation of viscosity of an aqueous solution with concentration of 
solute. 

(III) Chemical Kinetics 
Study the kinetics of the following reactions. 
1. Initial rate method: Iodide-persulphate reaction 
2. Integrated rate method: 
a. Acid hydrolysis of methyl acetate with hydrochloric acid. 
b. Saponification of ethyl acetate. 
c. Compare the strengths of HCl and H2SO4 by studying kinetics of hydrolysis of 
methyl acetate 

 
Reference Books: 

1. Svehla, G. , Pearson Education, 2012. 
2. Mendham, J. Chemical Analysis, Pearson, 2009. 
3. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. 

Chand & Co.: New Delhi (2011). 

Semester III 

 

CHE-RC/HG-3016: CHEMISTRY 3 
CHEMICAL ENERGETICS, EQUILIBRIA & FUNCTIONAL ORGANIC 

CHEMISTRY-I 
(Credits: Theory-04, Lab-02) 

Theory: 60 Lectures 
 
 
Course Objective: This course contains two broad parts- physical and and organic 
chemistry. In physical chemistry part the students will be taught chemical energetics, 
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