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Course Objective 

To introduce the students with the Fundamentals of the Integral Calculus and 

OrdinaryDifferential Equations. 

Course Outcomes 

After the successful completion of this course students will be able to 

1. understand and apply the basics of the Integral Calculus . 

2. evaluate Integrals of various types. 

3. apply the techniques to find length, surface area and volume by integration. 

4. know the reason behind formation and solution of Differential Equations. 

5. understand and apply the basics of theDifferential Equations. 

Course Content: 
 
UNIT – I 

Integral Calculus: Integration of the form :   cxsinbxcosa

dx
,  


dx

rxsinqxcosp

cxsinbxcosa
and 

Integration of Rational functions. Evaluation of definite integrals. Integration as the limit of a 
sum (with equally spaced as well as unequal intervals).Reduction formulae of ∫sinmxdx cosnx 
dx, ∫ (sinmx/cosnx)dx, ∫ tann x dx and associated problems (m and n are non-negative integers). 
 
UNIT – II 

Definition of Improper Integrals: Statements of (i) μ -test, (ii) Comparison test (Limit form 

excluded) – Simple problems only. Use of Beta and Gamma functions (convergence and 
important relations being assumed).Working knowledge of Double integral. 
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UNIT – III 

 
Applications: Rectification, Quadrature, Volume and Surface areas of solidsformed by 
revolution of plane curve and areas – Problems only. 
 
UNIT – IV 

Differential Equations:Order, degree and solution of an ordinary differential equation (ODE) 
inpresenceof arbitrary constants. Formation of ODE.First order equations:(i) Variables 
separable.(ii) Homogeneous equations and equations reducible to homogeneous forms.(iii) 
Exact equations and those reducible to such equation. 
 
UNIT – V 

Euler’s and Bernoulli’s equations (Linear).Clairaut’s Equations: General and Singular 
solutions.Simple applications : Orthogonal Trajectories.Second order linear equations: 

Second order linear differential equationswith constant. Coefficients. Euler’s Homogeneous 
equations. 
 
 
BOOKS: 
1.  Integral Calculus – Shanti Narayan & P. K. Mittal (S. Chand & Co. Ltd.) 
2.Integral Calculus – H. S. Dhami (New Age International) 
3Integral Calculus – B. C. Das & B. N. Mukherjee (U. N. Dhur) 
4.  Differential & Integral Calculus (Vols. I & II) – Courant & John. 
5.  Differential & Integral Calculus (Vol. I) – N. Piskunov 
6. Differential Equations – Lester R. Ford (McGraw Hill). 
7. Differential Equations – S. L. Ross (John Wiley). 
8. Differential Equations – H. T. H. Piaggio. 
9. A Text Book of Ordinary Differential Equations – Kiseleyev, Makarenko&Krasnov (Mir). 
10. Differential Equations – H. B. Phillips (John Wiley & Sons). 
11. Differential Equations with Application & Programs – S. BalachandaRao, H.R. Anuradha 
(University Press). 
12. Text Book of Ordinary Differential Equations (2nd Ed.) – S. G. Deo, VLakshmikantham& 
V. Raghavendra (Tata McGraw Hill). 
13. An Elementary Course in Partial Differential Equation – T. Amarnath(Narosa). 
14. An Introductory Course on Ordinary Differential Equation – D. A. Murray. 
 
 
 



 

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;  C - Credit; 

Q/A – Quiz/Assignment/Attendance, MST Mid Sem Test. 

*Teacher Assessment shall be based on following components: Quiz/Assignment/Project/ 

Participation in class, given that no component shall exceed more than 10 marks. 

 

 

Course Objective: 
 

(i) To develop the understanding of fundamentals of Analytical Chemistry  and 

General Chemistry. 

(ii) To give basic knowledge of Analytical Chemistry. 

 

 

Course Outcomes: 

 

After completion of the course the students will be able to understand: 

 

(i)  Fundamentals of Chemistry. 

(ii)  Fundamentals of Analytical Chemistry. 

 

 

 

Analytical Chemistry & Advanced Concepts of General Chemistry - I 

 

 

Unit I: Periodicity of Elements: 

s, p, d, f block elements, the long form of periodic table. Detailed discussion of the following 

properties of the elements, with reference to s & p- block. 

(a) Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective 

nuclear charge in periodic table. 

(b) Atomic radii (van der Waals) 

(c) Ionic and crystal radii. 

(d) Covalent radii (octahedral and tetrahedral ) 

(e) Ionization enthalpy, Successive ionization enthalpies and factors affecting ionization 

energy. Applications of ionization enthalpy. 

(f) Electron gain enthalpy, trends of electron gain enthalpy. 

(g) Electro negativity, Pauling’s/ Mulliken’s/ Allred Rachow’s/ and Mulliken-Jaffe’s Electro 

negativity scales. Variation of electro negativity with bond order, partial charge, 
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hybridization, group electro negativity. Sanderson’s electron density ratio. 

 

 

Unit II  :  Chemistry of Aliphatic Hydrocarbons 

A. Carbon-Carbon sigma bonds 

Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz- Fittig Reactions, Free 

radical substitutions: Halogenation - relative reactivity and selectivity. 

 

B. Carbon-Carbon pi bonds 

Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, E1cb 

reactions. Saytzeff and Hofmann eliminations. 

Reactions of alkenes: Electrophilic additions their mechanisms (Markownikoff/ Anti 

Markownikoff addition), mechanism of oxymercuration-demercuration, hydroboration- 

oxidation, ozonolysis, reduction (catalytic and chemical), syn and anti hydroxylation 

(oxidation). 1, 2- and 1, 4- addition reactions in conjugated dienes and, Diels-Alder reaction; 

Allylic and benzylic bromination and mechanism, e.g. propene, 1-butene, toluene, ethyl 

benzene. 

Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions. Hydration to form 

carbonyl compounds, Alkylation of terminal alkynes. 

 

 

Unit III  :Solid State: 

Nature of the solid state, law of constancy of interfacial angles, law of rational indices, Miller 

indices, elementary ideas of symmetry, symmetry elements and symmetry operations, 

qualitative idea of point and space groups, seven crystal systems and fourteen Bravais 

lattices; X-ray diffraction, Bragg’s law, a simple account of rotating crystal method and 

powder pattern method. Analysis of powder diffraction patterns of NaCl, CsCl and KCl. 

Defects in crystals.  

 

 

Unit IV: Chemical Kinetics 

Order and molecularity of a reaction, rate laws in terms of the advancement of a reaction, 

differential and integrated form of rate expressions up to second order reactions, experimental 

methods of the determination of rate laws, kinetics of complex reactions (integrated rate  

expressions up to first order only): (i) Opposing reactions (ii) parallel reactions and (iii)  

consecutive reactions and their differential rate equations (steady-state approximation in 

reaction mechanisms) (iv) chain reactions. Temperature dependence of reaction rates; 

Arrhenius equation; activation energy. Collision theory of reaction rates, Lindemann 

mechanism, qualitative treatment of the theory of absolute reaction rates. 

Surface chemistry: Physical adsorption, chemisorption, adsorption isotherms. nature of 

adsorbed state. Catalysis: Types of catalyst, specificity and selectivity. 

 

 

 

Unit V : Optical methods of analysis: 

Origin of spectra, interaction of radiation with matter, fundamental laws of spectroscopy and 

selection rules, validity of Beer-Lambert’s law. 

 

UV-Visible Spectrometry: Basic principles of instrumentation (choice of source, 

monochromator and detector) for single and double beam instrument; Basic principle of 



quantitative analysis: estimation of metal ions from aqueous solution, geometrical isomers, 

keto-enol tautomers. Determination of composition of metal complexes using Job’s method 

of continuous variation and mole ratio method. 

Infrared Spectrometry: Basic principles of instrumentation (choice of source, monochromator 

& detector) for single and double beam instrument; sampling techniques. Structural 

illustration through interpretation of data, Effect and importance of isotope substitution. 

 

 

Books: 
1. Lee, J.D. Concise Inorganic Chemistry, ELBS. 

2. Douglas, B.E. and Mc Daniel, D.H., Concepts & Models of Inorganic Chemistry, 

    Oxford. 

3. Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry 8th Ed., Oxford 

    University Press. 

4. Ball, D. W. Physical Chemistry Thomson Press, India.  

5. Vogel, Arthur I: A Test book of Quantitative Inorganic Analysis (Rev. by GH 

    Jeffery and others). The English Language Book Society of Longman. 

6. Willard, Hobert H. et. al: Instrumental Methods of Analysis, Wardsworth 

     Publishing Company, Belmont, California, USA. 

 


