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Faculty of Science  

Class:  B.Sc. (Mathematics)  

Third Year 

Subject- Chemistry 

Paper-I (Physical Chemistry) 

Code- BSCM(Y-301) 

UNIT –I 

A. Elementary Quantum Mechanics: Black-body radiation, Planck’s radiation law, 

photoelectric effect, heat capacity of solids, Bohr’s model of hydrogen atom (no 

derivation) and its defects, Compton effect. 

De-Broglie hypothesis, the Heisenberg’s uncertainly principle, Sinusoidal wave equation, 

Hamiltonian operator, Schrodinger wave equation and its importance, physical 

interpretation of the wave function, postulates of quantum mechanics, and particle in a 

one-dimensional box. 

B. Molecular orbital theory: Basic ideas-criteria for forming M.O. from A.O., construction 

of M.O.’s by LCAO-H2 ion, calculation of energy levels from wave functions, physical 

picture of bonding and antibonding wave functions, concept of σ, σ*, Ԉ, Ԉ* orbitals and 

their characters. Hybrid orbitals sp, sp
2
, sp

3
; calculation of coefficients of A.O.’s used in 

these hybrid orbitals. Introduction to valence bond model of H2 ion, comparison of M.O. 

and V.B. models. 

UNIT – II 

Spectroscopy: 

Introduction: Electromagnetic radiation, regions of the spectrum, basic features of 

different spectrometers, statement of the Born-Oppenheimer approximation, degrees of 

freedom. 

Rational Spectrum: Diatomic molecules, energy levels of a rigid rotor (semi-classical 

principles), selection rules, spectral intensity, distribution using population distribution 

(Maxwell-Boltzmann distribution) determination of bond length, qualitative description 

of non-rigid rotor, isotope effect. 

Vibrational Spectrum: Infra-red spectrum : Energy levels of simple harmonic oscillator, 

selection rules, pure vibrational spectrum, intensity, determination of force constant and 

qualitative relation of force constant and bond energies, effect of an harmonic motion and 

isotope on the spectrum. Idea of vibrational frequencies of different functional groups.  

UNIT- III 

Raman Spectrum: Concept of polarizability, pure rotational and pure vibrational Raman 

spectra of diatomic molecules, selection rules.  

Electronic Spectrum: Concept of potential energy curves for bonding and antibonding 

molecular orbitals, qualitative description of selection rules and Franck-Condon 

principle. 

Qualitative description of σ, Ԉ and n M.O. their energy levels and the respective 

transition. 

UV Spectroscopy: Electronic excitation, elementary idea of instrument used, application 

to organic molecules, Woodward-Fieser rule for determining λmax of enes, polyenes and 

α,β unsaturated carbonyl compounds. 

UNIT – IV 
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Photochemistry 

Interaction of radiation with matter, difference between thermal and photochemical 

processes, Laws of photochemistry: Grothus-Draper law, Stark-Einstein law, Jablonski 

diagram depicting various processes occurring in the excited state, qualitative description 

of fluorescence, phosphorescence, non-radioactive processes (radioactive processes 

(internal conversion, intersystem crossing), quantum yield, photosensitized reactions 

energy transfer processes (simple examples.) 

UNIT – V 

Physical properties and Molecular Structure: 

Optical activity, Polarization (Clausis – Mossotti equation), orientation of diploes in an 

electric field, diploe moment, induced diploe moment measurement of diploe moment, 

temperature method and refractive method, dipole moment and structure of molecules, 

magnetic properties paramagnetic, diamagnetism and ferromagnetism.  

 

 

Suggested Textbook & reference Books: 

 Physical Chemistry – Puri, Sharma and Pathania – Vikas publications, New Delhi 

 Physical Chemistry – G M Barrow, International student Edition McGraw hills.  

 The elements of physical chemistry – PW Atkins, Oxford University press 

 Physical Chemistry – R A Albetry, Willey Eastern Limited 

 Physical Chemistry Through problems, S K Dogra and S Dogra, Wiley Easter.  
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Faculty of Science  

Class:  B.Sc. (Mathematics)  

Third Year 

Subject- Chemistry 

Paper-II (Inorganic Chemistry) 

Code- BSCM(Y-301) 

UNIT –I 

1. Hard and soft acids and bases (HSAB) 

Introduction, classification of hard and soft acid-base, Hard and soft acid-base concept of 

Pearson, application of hard-soft acid base theory, Symbiosis, acid-base strength and 

hardness and softness; theoretical basis of hardness and softness, electronic theory, Ԉ-

bonding theory, and dragowayland theory, electronegativity and hardness and softness, 

limitations of hard soft acid-base concept. 

2. Silicones and Phosphazenes 

Introduction: Silicones-methods of preparation, classification, properties and application 

(uses), phosphazenes (Phosphonitrilic chloride)-method of preparation and properties: 

structure of triphosphazenes, some other phosphazenes and uses of phosphazenes.  

UNIT – II 

1. Metal Ligand Bonding in Transition Metal Complexes: 
Introduction, limitations of valence bond theory, crystal field theory, crystal field splitting 

of d-orbitals, d-orbital splitting and stabilization energy in octahedral, tetrahedral and 

square planer complexes; factor affecting the crystal field parameters, Application of 

crystal field theory and limitations of crystal field theory.  

2. Thermodynamic and Kinetic Aspects of Metal Complexes. 
Introduction: Thermodynamic aspects of metal complexes, factors affecting 

thermodynamic stability of complexes, kinetic aspects of metal complexes, stabilization 

reactions of square planer complexes and factors affecting the rate of substitution 

reactions in square planar complexes.  

UNIT- III 

Magnetic Properties of Transition Metal Complexes 

Introduction, types of magnetic behavior, diamagnetisms, Paramagnetism, 

Ferromagnetism, Antiferromagnetism, Ferrimagnetis, Origin and calculation of 

magnetism, methods of determining susceptibility- Guoy, Bhatnagar Mathur, Quincke’s 

Curie and Nuclear magnetic Resonance method, Magnetic moment; L-S coupling, 

Determination of ground state term symbol, correlation of µs and µeff values, Orbital 

contribution to magnetic moments and application of magnetic moment data for 3d-

model complexes.  

UNIT – IV 

A. Electronic Spectra of Transition Metal Complex 
Introduction: Type of electronic transition, Selection rules for d-d transition; 

spectroscopic ground states-Notations, Spectroscopic states and spectroscopic ground 

states in complexes; Spectrochemical series; orgal energy level diagram-Uses in 

octahedral and tetrahedral complexes having d
1
 to d

9
 states: Electronic spectrum of 

[Ti(H2O)6]3 = complex ion.  

B. Organometallic Chemistry 
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Introduction: Nomenclature and classification of Organometallic compounds, General 

methods of preparation: Alky1 and ary1 organometallic compounds of Lithium-

preparation, Properties, Bond nature and application; organometallic compounds of A1, 

Hg, Sn and Ti-Preparation, properties, bond nature and applications.  

UNIT – V 

A. Bio-Inorganic Chemistry 
Introduction: Essential and trace elements in biological processes, Biological function of 

the bio-elements, Availability of bio-metals and bio-non-metals: Metlloporphyrins, 

Hemoglobin structure and biological function, Myoglobin-mechanism of oxygen transfer 

through hemoglobin and myoglobin: Relation between hemoglobin and myoglobin and 

chemical reaction of hemoglobin and myoglobin; Biological role of alkali and alkaline 

earth metal ions with special reference to Ca2=; Nitrogen fixation. 

B. Metal Nitrosyl Complex 
Nitrosylating agent, Synthesis, structure, properties and Bonding, 

 

 

Suggested Textbook & reference Books: 

 Inorganic Chemistry, Mac Murray, Pearson Education. 

 Inorganic Chemistry – J D Lee, John Wiley 

 Inorganic Chemistry – Cotton and Wilkinson, John Wiley 

 Inorganic Chemistry – Huheey, Harper Collins pub, USA 

 Inorganic Polymer – G R Chhatwal, Himalaya Publication. 
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Faculty of Science  

Class:  B.Sc. (Mathematics)  

Third Year 

Subject- Chemistry 

Paper-III (Organic Chemistry) 

Code- BSCM(Y-301) 

UNIT –I 

Structure and Bonding 

Hybridization, bond lengths and bond angles, bond energy, localized and delocalized 

chemical bond inclusion compounds, clatherates, Charge transfer complexes, resonance, 

hyper conjugation, inductive, electrometric, mesmeric and steric effect. 

Mechanism of Organic Reactions 

Hemolytic and heterotypic bond fission, types of reagents- electrophiles and 

nucleophiles, Types or organic reaction, energy consideration. 

Reactive intermediates (carbonations, carbanions, free radicals, arynes and nitrnewith 

examples.) 

Methods of determination of reaction mechanism (active intermediate products) isotope 

effects, kinetic and stereo chemical studies. 

UNIT – II 

Alkanes and cycloalkanes  

IUPAC nomenclature of branched and unbranched alkanes, classification of alkanes, 

Isomerism in alkanes, methods of formation (with special reference to Wurtz reaction, 

Kolbe reaction, Corey- House reaction and decarboxylation of carboxylic acids), physical 

properties and chemical reactions of alkanes, conformation of alkanes, Mechanism of 

free radical halogenation of alkanes, Cycloalkanes nomenclature, methods of formation, 

chemical reaction, Baeyer strain theory and its limitation, Theory of strainless rings, The 

case of cyclopropane ring: Banana bonds, conformation of cycloalkanes.  

UNIT- III 

Alkenes, Cycloalkanes, Dienes 

Nomenclature of alkenes, methods of formation mechanism of dehydration of alcohols 

and dehydrohalgenation of alkyl halides, regioselectivity in alcohol dehydration, The 

Saytzeff rule, Hofmann elimination, physical properties and relative stabilities of alkenes. 

Chemical reactions of alkenes-mechanism involved in hydrogenation, electrophilic and 

free radical addition, Markownikoff’s rule, hydroboration-oxidation, oxymercuration 

reduction, Epoxidation, ozonolysis, Polymerization of alkenes, Substitution at the allylic 

and vinylic positions, industrial application of ethylene and propene, Methods of 

formation, conformation and chemical reactions of cycloalkanes, Nomenclature and 

classification of dienes: isolated, conjugated and cumulated dienes, structure of allenes 

and butadiene, methods of formation, polymerisation, chemical reaction – 1,2 and 1,4 

addition, Diels- Alder reaction. 

UNIT – IV 

Alkynes and Alkyl Halides 

Nomenclature, structure and bonding in alkynes, methods of formation, Chemical 

reactions, acidity of alkynes, Mechanism of electrophilic and nucleophillic addition 
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reaction, hydroboration oxidation, metal-ammonia reduction, oxidation and 

polymerization 

Nomenclature and classification of alkyl halides, methods of formation; chemical 

reactions, Mechanisms of nucleophillic substitution reaction of reaction of alky1 halides, 

SN
1
 and SN

2 
reaction with energy profile diagrams, Elimination reaction Polyhalogen 

compounds: methods of preparation and properties of chloroform and properties of 

Chloroform and carbon tetrachloride.  

UNIT – V 

Stereochemistry of Organic Compounds 

Concept of isomerism, types of isomerism, Optical isomerism elements of symmetry, 

molecular chirality, enantiomers, stereo genic centers, diastereomers, threo and erythro 

diasteromers, meso compounds, resolution of enantiomers, inversion, retention and 

racemization.  

Relative and absolute configuration, sequence rule, D & L and R & S systems of 

nomenclature, Geometrical isomerism- determination of configuration of geometric 

isomers, E & Z system of nomenclature, geometric isomerism in oximes and alicyclic 

compounds. 

 

Suggested Textbook & reference Books: 

 Organic Chemistry, F A Carey McGraw hills Inc. 

 Introduction to Organic Chemistry streitwiesser, Healthcock and Kosover, MacMillan.  

 Vogel’s Qualitative and Quantitative analysis, Vol I, II, III, ELBS 

 Advanced organic chemistry, I.L. Finar, ELBS 

 Basic Concepts of analytical chemistry, S.M. Khoper, New age International Publishers.  
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PRACTICAL -CHEMISTRY 
BSCM (Y-301D) 

Inorganic Chemistry: 

I. Gravimetric analysis:  

Barium as Barium sulphate, Copper as cuprous-thiocynate.  

II. Complex compound preparation  

a. Potassium chlorochromate (IV) 

b. Tetra mine copper (II) sulphate monohydrate 

c. Hexamminenickel (II) chloride 

III. Effluent water analysis, Identification of cations and anions in different samples. 

IV. Water analysis, to determine dissolved oxygen in water samples in ppm.  

 

Physical Chemistry:  

I. To determine the velocity constant (specific reaction rate) of hydrolysis of methyl 

acetate/ ethyl acetate catalyzed by hydrogen ions at room temperature and water: 

II. Determination of partition coefficient of iodine between carbon tetra chloride and water.  

III. Job’s method 

IV. pH-metric titrations, conduct metric titrations  

 

Organic Chemistry:  

I. Binary mixture analysis containing two solids: 

Separation, identification and preparation of derivatives 

II. Preparation 

a. Acetylation 

b. Benzolylation 

c. Meta dinitro benzene 

d. Picric acid  
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Faculty of Science  

Class:  B.Sc. (Mathematics)  

Third Year 

Subject- PHYSICS 

Paper-I (Quantum Mechanics and Spectroscopy) 

Code- BSCM(Y-302) 

Unit-I 

QUANTUM MECHANICS-1 

Particles and Waves: Photoelectric effect. Black body radiation. Compton Effect. De 

Broglie hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets. 

Concept of phase and group velocity. Two slit experiment with electrons. Probability. Wave 

amplitude and wave functions. Heisenberg’s uncertainty principle with illustrations. Basic 

postulates and formalism of Schrodinger’s equation. Eigenvalues. Probabilistic interpretation 

of wave function. Equation of continuity. Probability current density. Boundary conditions 

on the wave function. Normalization of wave function. 

 

Unit-II 

QUANTUM MECHANICS-2 

Time independent Schrodinger equation: One dimensional potential well and barrier. 

Boundary conditions. Bound and unbound states. Reflection and transmission coefficients for 

a rectangular barrier in one dimension. Explanation of alpha decay. Quantum phenomenon of 

tunneling. Free particle in one-dimensional box, Eigen functions and Eigen values of a free 

particle. One-dimensional simple harmonic oscillator, energy eigenvalues from Hermite 

differential equation, wave function for ground state. Particle in a spherically symmetric 

potential. Rigid rotator. Orbital angular momentum, azimuthal quantum numbers and space 

quantization. Radial solutions and principle quantum number. Hydrogen atom. 

 

Unit-III 

ATOMIC SPECTROSCOPY 

Atoms in electric and magnetic fields: Quantum numbers, Bohr model and selection rules. 

Stern-Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with 

classical ideas. Orbital angular momentum. Fine structure. Total angular momentum. Pauli 

Exclusion Principle. Many particles in one dimensional box. Symmetric and anti-symmetric 

wave functions. Atomic shell model. Spectral notations for atomic states. Spin-orbit 

coupling, Vector model L-S and J-J coupling. Doublet structure of alkali spectra. Zeeman 

Effect. Continuous and characteristic X-rays. Mosley’s law. 

Unit-IV 

 

MOLECULAR SPECTROSCOPY 

Spectra: Various types of spectra. Rotational spectra. Intensity of spectral lines and 

determination of bond distance of diatomic molecules. Isotope effect. Vibrational energies of 

diatomic molecules. Zero point energy. Anharmonicity. Morse potential. Raman Effect, 

Rotational Raman spectra and Vibrational Raman spectra. Stokes and anti-Stokes lines and 

their intensity difference. Electronic spectra. Born-Oppenheimer approximation. Frank 

Condon principle, singlet and triplet states. Fluorescence and phosphorescence. 
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Unit-V 

NUCLEAR PHYSICS 

Interaction of charged particles and neutrons with matter, working of nuclear detectors, G-M 

counter, proportional counter, Scintillation counter, Cloud chamber. Basic properties of 

nucleus: Shape, Size, Mass and Charge of the nucleus. Stability of the nucleus and Binding 

energy. Alpha particle spectra – velocity and energy of alpha particles. Geiger-Nuttal law. 

Nature of beta ray spectra. The neutrino. Energy levels and decay schemes. Positron emission 

and electron capture. Selection rules. Beta absorption and range of beta particles. Kurie plot. 

Nuclear reactions, pair production. Q-values and threshold of nuclear reactions. Nuclear 

reaction cross-sections. Examples of different types of reactions and their characteristics. 

Compound nucleus, Bohr’s postulate of compound nuclear reaction, Semi empirical mass 

formula, Shell model, Liquid drop model, nuclear fission and fusion (concepts). 

 

References: 

1 Quantum Mechanics: V. Deva Nathan, Narosa Publishing House, New Delhi, 2005. 

2 Quantum Mechanics: B. H. Brans den, Pearson Education, Singapore, 2005. 

3 Quantum Mechanics: Concepts and Applications, Nouredine Zettili, Jacksonville State 

University, Jacksonville, USA, John Wiley and Sons, Ltd, 2009. 

4 Introductory Quantum Mechanics & Spectroscopy: K.M. Jain, South Asian Publications. 

5 Physics of Atoms & molecules: B.H. Brans den & C.J. Joachim, Pearson Education, 

Singapore, 2003 

6 Fundamentals of Molecular Spectroscopy: C.M. Ban well & M. McCash, McGraw Hill 

(U.K.edition) 
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Faculty of Science  

Class:  B.Sc. (Mathematics)  

Third Year 

Subject- PHYSICS 

Paper – II (Solid State Physics and Devices) 

Code- BSCM(Y-302) 

Unit-1 

Solid state physics-I Crystal structure and bonding: crystalline and amorphoussolids.translational 

symmetry.Tattice and basis. Unit cell. Reciprocal lattice.Foundamental types of lattices (Bravias 

Lattice).Miller indices Lattice planes. Simple cubic. Face centered cubic. Body centered cubic 

lattices. Laue and Bragg’s equation. Determination of crystal structure with X-rays, X-ray 

spectroment.lonic, covalent, metallic, Vander walls and hydrogen bonding. Bond theory of 

solids. Periodic potential and Bloch theorem.kronig-penny model (Qualitative). 

Unit-II 

Solid state physics-2Lattice structure and properties: dulong petit. Einstein and Debye theories of 

specific heats of solids. Elastic and atomic force cinstants.Dynamics of a chain of similar atoms 

and chain of two types of atoms. Optical and acoustic modes. Electrical resistivity. Specific heat 

of electron.Wiedemann-Franz law. Hall Effect. Response of substances in magnetic field, dia-

para and ferromagnetic materials. Classical langevin theory of dia and paramagnetic 

domain.Curie’s Law Weiss theory of ferromagnetism and ferromagnetic domains. Discussion of 

BH hysteresis. 

Unit-III 

 Semiconductor devices-1Electronic devices: types of semiconductors (p and n).Formation of 

Energy Bands. Energy level diagram. Conductivity and mobility. Junction formation. Barrier 

formation in p-n junction diode. Current flow mechanism in forward and reverse biased diode 

(recombination).drift and saturation of drift velocity. Derivation of mathematical equation for 

barrier potential, barrier width. Single p-n junction devices (physical explanation, current voltage 

characteristics and one or two application).Two terminal device.Rectification.Zener diode .photo 

diode. Solar cell. Three terminal devices. Junction mechanism of current flow. Characteristics of 

transistor. 

 Unit-IV  

Semiconductor devices-2Amplifiers (only bipolar junction transistor).CB, CE and CC 

configuration. Single stage CE amplifier (biasing and stabilization circuits).Q-point .equivalent 

circuit. Input impedance, output impedance, voltage and current gain. Class A, B, C amplifiers 

(definitions).RC coupled amplifiers (frequency response).Class B push-pull amplifier. Feedback 
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on input impedance. Output impedance and gain.Stability.distortion and nois.Principle of an 

Oscillator, Barkhausen criterion, Colpitts, RC phase shift oscillators. Basic concepts of 

amplitude, frequency and phase modulations and demodulation. 

Unit-V 

Nano materials Nanostructures: Introduction to nanotechnology, structure and size dependent 

properties,3D,2D,1D,0D nanostructure materials and their density of states, Surface and interface 

effects.Modelling of quantum size effect. Synthesis of nanoparticles-Bottom Up and Top Down 

approach ,wet chemical method.Nanolithography.metal and semiconducting  

nanomaterials.Essential differences in structural and properties of bulk and Nano materials 

(qualitative description).Naturally occurring Nano crystals. Application of nanomaterial’s. 

References: 

1. Introduction to Solid state physics Kittel, VIIIth Edition, John Wiley and sons, New York 

2005. 

2. Intermediate Quantum theory of Crystalline Solids, A.O.E, Animalu, and Prentice-Hall of 

India private Limited, New Delhi 1977 

3. Solid state Electronic devices.B.G.Steetman, II Edition Prentice Hall India. 

4. Microelectronics, J.Millman and A.Grabel McGraw Hill New York. 

5. The Physics and Chemistry of Nano solids: frank Owens, and Charles P.Poole jr.Wiley Inter 

Science, 2008 

6. Physics of Low Dimensional semiconductors: An introduction: J.H.Davies.Cambridge 

University Press, U.K.1998 

7. Electronic fundamentals and applications, j.D.Ryder, Prentice Hall. India. 
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PRACTICAL- PHYSICS 

BSCM (Y-302C) 

 

List of Practical’s 

1. Specific resistance and energy gap of a semiconductor. 

2. Study of half wave and full wave rectification. 

3. Characteristics of zener diode. 

4. Characteristic of a tunnel diode. 

5. Characteristics of JFET. 

6. Characteristics of transistor. 

7. Study of regulated power supply. 

8. Study of RC coupled amplifiers. 

9. Determination of Planck’s constant. 

10. Determination of e/m using Thomson’s method. 

11. Determination of e by Millikan’s method. 

12. Study of spectra of hydrogen and deuterium (Rydberg constant ratio of masses of 

electron to proton). 

13. Absorption spectrum of iodine vapour. 

14. Study of Zeeman Effect for determination of Lande g-factor. 

15. Study of Raman spectrum using laser as an excitation source. 

16. To draw B-H curve of Ferro-magnetic material with the help of CRO. 

17. Hysteresis curves a transformer core. 

18. Hall probe method for measurement of resistivity. 
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Faculty of Science  

Class:  B.Sc. (Mathematics)  

Third Year 

Subject- Mathematics 

Paper-I (Linear Algebra and Numerical Analysis) 

Code- BSCM(Y-303) 

UNIT – I 

Definition and examples of Vector spaces, subspaces. Sum and direct sum of subspaces. Linear 

span. Linear dependence. Independence and their basic properties. Basis Existence Theorem for 

basis. Extension Theorem. Invariance of the number of elements of a basis. Dimension. Finite 

dimensional vector spaces, Existence of complementary subspaces of a subspace of a finite 

dimensional vector space. Dimension of sum of subspaces. Quotient space and its dimension.  

UNIT – II 

Linear transformations and their representation as matrices. Algebra of linear transformations. 

Rank-Nullity theorem. Change of basis. Dual space. Bj-dual space and natural isomorphism. Ad 

joint of a linear transformation. Eigen values Eigen vectors of a linear transformation. 

Diagonalisation. Bilinear. Quadratic and Hermitian forms. 

UNIT –III 

Inner Product Space- Cauchy- Schwartz inequality-orthogonal vectors. Orthogonal complements, 

orthogonal sets and bases, Bessel’s inequality for finite dimensional spaces. Gram-Schmidt 

orthogonalization process  

UNIT-IV 

Solution of Equations: Bisection. Secant Regula Falsi. Newton’s Methods. Roots of second 

degree polynomials. Interpolation: Lagrange interpolation. Divided differences. Interpolation 

formula using Differences. Numerical Quadrature. Newton- Cote’s formulae Gauss Quadrature 

formulae  

UNIT-V 

Linear equations direct methods for solving system of linear equations (Gauss elimination. LU 

decomposition. Cholesky decomposition). Iterative methods (Jacobi. Gauss- Seidel reduction 

methods). Ordinary differential equations: Euler method. Single step method, Range- Kutta’s 

method, Multistep methods. Milne Simpson methods based on Numerical integration, Methods 

based on numerical differentiation  

Text Books:- 
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1. K.B. Datta- Matrix and Linear Algebra, Practice hall of India Pvt. Ltd. New Delhi.2000 

2. S.S.Sastry- Introductory Methods of Numerical Analysis. PHI learning Pvt.Ltd. 

Reference Books:- 

1. K.Hoffiman and R. Kunze- Linear Algebra. 2
nd

 Edition. Prentice Hall Englewood Cliffs. 

2. S.K. Jain. A Gunawardena & P.B.Bhattacharya- Basic linear Algebra with MATLAB 

Key College Publishing (Springer-Verlag) 2001 

3. S. Kumar saran- Linear Algebra. A Bermetric Apprae Prentice-Hall of india.200 

4. Balaguruswamy – Numerical Methods. Tata Me Grew Hill Publication. New York  
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Faculty of Science  

Class:  B.Sc. (Mathematics)  

Third Year 

Subject- Mathematics 

Paper-II (Real and Complex Analysis)           

Code- BSCM(Y-303) 

Unit- I 

Riemann integral, Integrability of continuous and monotonic functions. The fundamental 

theorem of integral calculus. Mean value theorems of integral calculus, Partial derivatives and 

differentiability of real- valued functions of two variables. Schwarz’s and Young’s theorem. 

Implicit function theorem. 

Unit- II 

Improper integrals and their convergence. Comparison test. Abel’s and Dirichlet’s tests. 

Frullani’s integral as a function of a parameter. Continuity. Derivability and integrability of an 

integral of a function of a parameter. Fourier series of half and full intervals. 

Unit-III 

Definition and examples of metric spaces. Neighborhoods. Limit points. Interior points. Open 

and closed sets closure and interior. Boundary points. Subspace of metric space, Cauchy 

sequences. Completeness, Cantor’s intersection theorem, Contraction principle, Real number as a 

complete ordered field. Dense subsets. Baire Category theorem. Separable, second countable and 

first countable spaces. 

Unit-IV 

Continuous functions. Extension theorem. Uniform continuity. Compactness, Sequential 

compactness. Totally bounded spaces. Finite intersection property. Continuous functions and 

compact sets. Connectedness. 

Unit-V 

Complex numbers as ordered pairs. Geometric representation of complex numbers. Continuity 

and differentiability of complex functions. Analytic functions. Cauchy- Riemann equations. 

Harmonic functions. Mobius transformations. Fixed points. Cross ratio. Inverse points, 

Conformal Mappings. 

Text Books: 

1. Mathematical analysis by S.C. Malik and Savita Arora. New age publication. Delhi. 
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2. G.F.Simmons – Introduction to Topology and Modern Analysis. Me Graw Hill. New 

York 1963 

3. L.V. Alhfors. Complex Analysis Me Grew Hill. New York  

Recommend Books 

1. Walter Rudin-Real and Comples Analysis. Mc grew Hill. New York  

2. Ponnuswamy- Complex Analysis. Narosa Publication. New Delhi. 

3. R.V. Churchill & J.W. Brown Complex Variables and Application. 5
th

 Edition. Mc grew 

Hill New York. 1990 
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Faculty of science 

B.SC Mathematics IIIrd year 

Subject – Mathematics 

Paper-III (Statistical Methods)  

Code- BSCM(Y-303) 

Unit-I 

Frequency Distribution- Measures of central tendency. Mean Median, Mode, G.M, H.M. 

Partition values. Measures of dispersion- Range. Interquartile range. Mean deviation. Standard 

Deviation. Moments. Skewness and Kurtosis. 

Unit-II 

Probability-Event, Sample space. Probability of an event. Addition and multiplication theorems, 

Baye’s theorem, Continuous probability- probability density function and its applications for 

finding the mean, mode. Median and standard deviation of various continuous probability 

distributions. Mathematical expectation. Expectation of sum and product of random variables. 

Moment generating function. 

Unit-III 

Theoretical Distribution – Binomial- Poisson. Rectangular and exponential distributions, their 

properties and uses. 

Unit- IV 

Methods of least squares. Curve fitting. Co-relation and regression. Partial and multiple 

correlations (up to three variables only)  

Unit-V 

Sampling- Sampling of large samples. Null and alternative hypothesis. Errors of first and second 

kind. Level of significance. Critical region. Tests of significance based on chi- square.t.F and Z- 

statistics. 

Text Books:-  

1. H.C. Saxena and j.N kapoor. Mathematical statistics S.Chand and Company  

2. M.Ray- Statistical Methods. 
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Faculty of science 

B.SC Mathematics IIIrd year 

Paper-I (Foundation Course (Moral Value and Language-III) 

Code: FC(Y-304A) 

 इकाई -1  

       हिन्दीषा ा 

1. मेरेसियात्री(यात्राव्रताांत)-अम्रतऱाऱबगेड 

2. मध्यप्रददे ी ऱकीीऱा ांं(सांीिऱत) 

3. ऱकीकक्ततयाांंवांमिुावरे(सांीिऱत) 

इकाई -2 

        हिन्दीषा ा 

1. ऩत्रीरररताीेवविषन्नययाम(सांीिऱत) 
2. मध्यप्रददे ीाऱकीसाहि्य(सांीिऱत) 
3. ऩत्रऱेखन-यवेदन,  प्रदारूऩण, यदे ऩररऩत्रज्ञाऩन, अनसु्मारी 

इकाई -3 

          नतैतीमलू्य 

1. ववश्वीेप्रदमखुधममंवांमि्वऩणूम वव  ेता ांं (हिन्दूधमम , जैनधमम,बौध्द
धमम, िसतखधमम, ईसािधमम, इस्ऱामधमम 

2. स्य ीे साथ मेरे प्रदयकग (मिा्मा गाांधी ी  य्म ीथा ीा सां्षिप्त
सांस्ीरण) 
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UNIT – 4 

1. Stopping by Woods on a Snowy evening: Robert Frost. 

2. Cherry Tree: Ruskin Bond  

3. The Axe: R.K. Narayan  

4.  The Selfish Giant: Oscar Wilde 

5. On the rule of the Road: A.G Gardiner 

6.  The song of kabir: Translated by Tagore  

UNIT – 5 

Direct-Indirect speech, Active-Passive Voice, Similar words with different 

meaning. Report Writing, Narration of events and situations. Drafting of E- mails, 

Drafting CV. 

 

Text Books and References Books: 

1.हिन्दीग्रांथअीादमीी ऩसु्तीें  
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Faculty of science 

B.SC Mathematics IIIrd year 

Foundation Course  
Paper-II: Basics of Computer App. & Information Technology   

Code: FC(Y-304B) 

Unit-I 

PowerPoint-I Creating presentation using Slide master and Temp late in various 

Themes & Variants. Working with slides: New slide, move, copy, And delete 

duplicate, and slide layouts, Presentation views. Format Menu: Font, Paragraph, 

Drawing & Editing. Printing presentation: Print slides, notes, handout uts and 

outlines. Saving presentation in different file formats. 

Unit-II 

 PowerPoint-II Idea of Smart Art graphics, inserting text/data using SmartArt, 

Converting old style presentation into new style through Smart Art.Inserting 

objects (Video, Audio, Symbol, Equation, etc.), table & excel sheets, picture, chart, 

photo album, shapes and Smart Art; Trimming of audio/videos. Connecting slides 

through hyperlink and action button. Slide sorter, slide transition and animation 

effects. Presenting the slide show: Setup Slide Show, Rehearse Timing. 

Unit-III 

 MS Excel Workbook & Worksheet Fundamentals: Concept of Row, Column & 

Cell; creating a new workbook through blank & template. Working with 

worksheet: Entering data into worksheet (General, Number, Currency, Date, Time, 

Text, Accounting, etc.); Renaming, Copying, Inserting, deleting & protecting 

worksheet. Working with Row & Column (Inserting, Deleting, Pasting, and 

Resizing & Hiding), Cell & Cell formatting, and Concept of Range. Charts: 

Preparing & editing different types of Charts, Inserting trend line, Backward & 

forward forecasting. Working with formulas: Formula bar; Types of functions; 

Syntax & uses of the following functions: SUM, 
 

Unit-IV 

 Internet & Web Services Internet: World Wide Web, Dial-up connectivity, l 

eased line, VSAT, Broad band, Wi-Fi, URL, Domain name, Web Browser 

(Internet Explorer, Firefox, Google Chrome, Opera, UC browser, etc.); Search 

Engine (Google, Bing, Ask, etc.); Website: Static & Dynamic; Difference between 

Website & Portal-mail: Account Opening, Sending & Receiving Mail s, Managing 
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Contacts & Folders. Basics of Networking: Types of Networks (LAN, WAN , 

MAN); Network Topologies (Star, Ring, Bus, Hybrid).Elementary idea of - Cloud 

Computing & Office Web Apps, Mobile Computing & Mobile Apps. 

Unit-V 

 Cyber Ethics, Security & Privacy• Email, Internet & Social Networking Ethics 

Types of viruses & antivirus Computer security issues & its protection through 

Firewall & antivirus 

Suggesting Reading- 

1. Computer Science And Information Technology- S.K.Vijay And Pankaj Singh-
Books 
Of Hindi Granth Academy 

2. Computer Study –Pankaj Singh 
 

   

 

 


