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Faculty of Science
Class-B.sc Mathematics IST Year
Subject-Chemistry
Title of paper-Inorganic Chemistry
Paper – I
CODE- BSCM(Y-101A)
Unit – I Atomic Structure:
Dual Nature of matter idea of de Broglic matter waves, Heisenberg uncertainty principle, atomic orbitals, Schrodinger wave equation, significance of Y and Y, Quantum numbers, radial and angular wave functions and probability distribution curves, shapes of s, p, and d orbitals. Aufbau and Pauli exclusion principles, Hund’s multiplicity rule Electronic configuration of the elements, effective nuclear charge. 
Unit – II Chemical Bonding – Part I 
Covalent Bond – Valence bond theory and its limitations. Directional characteristics of convalent bond. Various types of hybridization and shapes of simple inorganic molecules ions. Valence shell electron pair repulsion (VSEPR) theory to NH3, H3O, SF4, CIF3, and H2O, MO theory, homonuclear and  heteronuclear (CO and NO)4 diatomic molecules, multicenter bonding in election deficient molecules, bond strength and bond energy.  
Unit III Chemical Bonding Part II: 
Ionic Solids- lonic structures, radius ratio effect and coordination number, limitation of radius ratio rule, lattice defects, semiconductors, lattice energy and Born- Haber cycle, solvation energy and solubility of ionic solids, polarizing power and Polaris ability of  ions. Fajan’s rule. Metallic bond- free election, valence bond and band theories. Weak Interactions- Hydrogen bonding, van der Waals forces.
Unit IV:  S- Block Elements:
Comparative study Li and Mg. diagonal relationships, salient features of hydrides. Solvation and complexation tendencies including their functions in bio systems and introduction to alkyls and aryls. 


Unit V:  P- Block Elements Part – I: 
Comparative study be and AI (including diagonal relationship) of group 13-17 elements. Compound like hydrides.Oxides.Oxyacids and halides of groups 13-16. 
p- Block Elements Part- II:  Hydrides of boron-diborane and higher boranes, borazine, boroydrides. , Fullerenes, fluorocarbons, silicates (structural principle), tetrassulphurtertantride, basic properties of halogens, interhalogens and polyhalides. 

Reference Books: 
1. Inorganic Chemistry , - J D Lee, Pearson Education
2. Inorganic Chemistry- Cotton and Wilkinson, John Wiley 
3. Inorganic Chemistry – Huheey, Harper Collins Pub. USA
4. Inorganic Chemistry – GR Chhatwal, Himalaya Publication  

Faculty of Science
Class-Mathematics IST Year
Subject-Chemistry
Title of paper-Physical Chemistry
Paper – II
CODE-BSCM(Y-101B)
Unit – I Gaseous States and Molecular Velocities:
Critical Phenomenon: PV isotherms of ideal gases. Andrew’s experiment, continuity of state, the isotherms of van der Waals equations, relationship between critical constants and van der Waals constants, Root mean square, average and most  probable velocities Qualitative discussion of the Maxwell’s distribution of molecular velocities. Collision numbers, mean free path and collision diameter. 
Unit – II Liquid State:  
Intermolecular forces, structure of Liquids (a qualitative description) Liquid crystals: Difference between liquid crystal. Solid and liquid.Classification.Structure of nematic and cholestic phases.Thermography and seven segment cell.
Unit III Chemical Kinetics: 
Chemical kinetics and its scope, rate of a reaction. Factors influencing the rate of a reaction_ concentration, temperature, pressure, solvent, light and catalyst.Dependence of rate on concentration, mathematical.Characteristics of simple chemical reaction-zero order. First order, second and pseudo order, half – life and mean life. Determination of the order of reaction, Differential method, Integration method and half life method.Study of chemical kinetics by polarimetry and spectrophotometry.Effect of temperature on rate of reaction.Arrhenius equation, concept of activation energy.Simple collision theory.Transition state theory (equilibrium hypothesis).
Unit IV:  Radioactivity and Nuclear Chemistry:
Natural and artificial radioactivity, radioactive radiations, detection and measurement of radioactive radiation, theory of radioactivity, Group displacement law of soddy,  radioactive disintegration, nuclear reactions, nuclear fission and nuclear fusion, half life period, isotopes. Isobars and isomers, application of radiochemistry.

Unit V:  
A. Chemical Equilibrium : 
Law of mass action, Equilibrium constant, Lechatelier’s Principles.
B. Colloidal Solutions: Classification, lyophilic and lyophobic colloids, properties: Kinetic, optical and electrical, coagulation, Hardy- Schulze rule, gold number, emulsions, gels and sols, application of colloidal.   
Reference Books: 
1- Physical  Chemistry – Puri, Sharma and Pathania- Vikas  Publications, New Delhi 
2- Physical Chemistry – GM Barrow, International Student Edition McGraw Hills
3- The Elements of Physical Chemistry, PW Atkins, Oxford University Press 
4- Physical Chemistry – R A Alberty, Willey Eastern Limited 
5- Physical Chemistry  Through Problems, SK Dograjn



Faculty of Science
Class-B.sc Mathematics IST Year
Subject-Chemistry
Title of paper-Organic Chemistry
Paper – III
CODE- BSCM(Y-101C)
Unit – I Spectroscopy:
Nuclear Magnetic Resonance Spectroscopy. Proton Magnetic Resonance (1HNMR) Spectroscopy Nuclear shielding and dis-shielding, chemical shift and molecular structure, spin-spin coupling and coupling constant, region of signals, Explanation of PMR spectra of simple organic molecules like ethyl bromide, ethanol, acetaldehyde, 1,1,2 tribromo ethane, ethyl acetate, toluene and acetophenone. Applications of UV, IR and PMR spectroscopy for simple organic compounds.
Unit – II Organo- Metallic compounds:- 
Organ magnesium compound- Grignard reagent, preparations, structure and chemical reactions. Organ zinc compounds- Preparations and chemical reactions. Organ lithium compounds- Preparations and chemical reactions. 
Unit III Fat, Oil and Detergents: 
Natural fat, edible and industrial oil of plant origin.Normal fatty acids, glycerides.Hydrogenation of unsaturated oil, saponification value, iodine value and acid value.  Synthetic Detergents:- Alkyl and aryl Sulphonate. 
Unit IV -
Amino Acid, Peptide, Protein and nucleic acid, Classification of amino acids, structure and stereo chemistry.Acid base behavior, isoelectric point and electrophoresis.Preparations and chemical reactions of alpha amino acids.
Unit V –
Introductory idea about five- and six – membered condensed heterocyclic compounds. Indole, Quinaline and isoquinoline- preparations and chemical properties (Fischer- Indole synthesis, Skraup’s synthesis, BischlerNapiaralsky synthesis) Electrophilic substitution reactions of Indole, Quinoline and Isoquinoline


Reference Books: 
1. Organic Chemistry, Morrison and Boyd, Prentice Hall 
2. Organic Chemistry, LG Wade Jr, Prentice Hall 
3. Fundamentals of Organic chemistry, Solomon, johin Wiley 

Faculty of Science
BSC Mathematics
Subject – Chemistry
Frist Year
Paper – Practical BSCM(Y-101P)
Physical Chemistry 
(A) Any one experiment 
(i) Determination of melting point 
(ii) Determination of boiling point
(iii) Weighing and preparation of Solution 
(B) Any one experiment 
(i) Determination of surface tension/percentage composition of given liquid mixture using surface tension method. 
(ii) Determination of viscosity/ percentage composition of given liquid mixture using viscosity method
Inorganic Chemistry 
(i) Inorganic mixture analysis Mixture analysis for 2 cation and 2 anion 
(ii) Separation of cations by paper chromatography 
Organic Chemistry 
(i) Crystallization 
(ii) Sublimation 
(iii) Detection of elements 
(iv) Identification of functional group























Faculty of science
B.SC MathematicsIst year
Subject – Physics 
Paper Title – Mathematical Physics, Mechanics and Properties of Matter
Paper – I 
Paper code-BSCM(Y-102A)
Unit – I Mathematical Physics
Addition, subtraction and product of two vectors: Polar and axial vector and their examples from physics. Triple and quadruple product (without geometrical applications): Scalar and vector field: Differentiation of a vector: Repeated integral of a function of more than one variable; Unit tangent vector and unit normal vector; Gradient, Divergence and Curl; Laplacian operator; Idea of line. Surface and volume integrals; Stokes’ and Green’s theorems.
Unit – II Mechanics 
Position. Velocity and acceleration vector, Components of velocity and acceleration in different coordinate systems, Newton’s Laws of motion and its explanation with problems various types of forces in nature (explanation), Pseudo Forces (e.g. Centrifugal Force). Coriolis force and its applications.Motion under a central force, Derivation of Kepler’slaws.Gravitional law and field.Potential due to a spherical body.Gauss &Poisson sequation of Gravitational Self- energy.System of particles. Centre of mass and reduced Mass. Elastic and inelastic collisions.
Unit-III General Properties of Matter
Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the Centre; Torsional oscillations, Torsional rigidity of a wire, to determine by torsional oscillations.Surface Tension. Angle of Contact, Capillary Rise Methods; Energy required to rise a liquid in capillary tube: Factors affecting surface tension: Jeager’s Method for Determination of Surface Tension: Applications of surface Tension. Concept of Viscous Forces and viscosity: Steady and Turbulent Flow. Reynolds’s Number: Equation of Continuity: Bernoulli’s Principle: Application of Bernoulli’s equation- (i) Speed of Efflux (ii) Venturiemeter (iii) Aspirator Pump (iv) Change of Plane of Motion of a spinning ball. 
Unit IV:  Oscillations
Concept of Simple, Periodic & Harmonic Oscillation With Illustrations: Differential equation of harmonic oscillator: Kinetic and potential energy of Harmonic Oscillator; Oscillations of two masses connected by a spring; Translational and Rotational motion, Moment of Inertia and their Production, Principal moments and axes, Motion of Rigid Body, Euler’s equation. 
Unit V:
Relativistic Mechanics: Michelson- Morley experiment and its outcome; Postulates of Special Theory of Relativity: Lorentz Transformation. Simultaneity and order of events: Lorentz contraction; Time dilation: Relativistic transformation of velocity, Frequency and Wave number: Relativistic addition of Velocities: Variation of Mass with velocity. 
Ealier Development in Physics up to 18th Century: Contribution of Aryabhatt. Archimedes, Nicolus Copernicus. Galileo Galilei, Huygens. Robert Hooke. 
Torricelli, Vernier, Pascal, Kepler. Newton. Boyle, Young, Thompson, Coulomb, Amperes. Gauss, Biot-Savarts , Cavendish, Galvani, Franklin and Bernoulli. 
Reference Books: 
1. University Physics: Sears and Zeemansky. XIth edition. Pearson Education
2. Concept of Physics: H.C. Varma. BharatiBhavan Publishers
3. Problems in Physics: P.K. Srivastava, Willey Eastern Ltd. 
Faculty of science
B.SC MathematicsIst year
Subject – Physics 
Paper Title – Thermodynamics and Statistical Physics
Paper – II
Paper code-BSCM(Y-102B)
Unit- I: Thermodynamics – I Reversible and irreversible process. Heat engine. Definition of Efficiency, Carnot’s Ideal heat engine, Carnot’s Cycle,  Effective way to increase efficiency, Carnot’s engines and refrigerator, Coefficient of Performance, Second law of thermodynamics, Various Statements of Second law of thermodynamics, Carnot’s theorem, Clapeyron’s latent heat equation, Carnot’s cycle and its applications. Steam engine, Otto engine.Petrol engine, Diesel engine.
Unit – II: Thermodynamics-II 
Concept of entropy, Change in entropy in adiabatic process, Change in entropy in reversible cycle.Principle of increase of entropy. Change in entropy in irreversible process. T-S diagram.Physical significance of Entropy of a Perfect gas.Kelvin’s Thermodynamic scale of temperature, The Size of a degree, Zero of absolute scale, Identity of a perfect gas scale and absolute scale.Third law of Thermodynamics, Zero Point energy, Negative temperature (not possible), Heat death of the universe.Relation between thermodynamic Variable (Maxwll’s relations).
Unit- III: Statistical Physics – I
Description of a system: Significance of statistical approach, Particle-States System-states. Microstates and Macro-states’ of a system, Equilibrium states, Fluctuations, Classical & Statistical Probability, The equi-probability postulate, Statistical ensemble, Number of states accessible to a system, Phase space, Micro Canonical Ensemble, Canonical Ensemble. Helmholtz free energy, Enthalpy, First law of thermodynamics, Gibbs free energy, Grand Canonical Ensemble. 
Unit – IV Statistical Physics-II
Statistical Mechanics:  Phase Space. The probability of a distribution. The most probable distribution and its narrowing with increase in number of particles. Maxwell- Boltzmann statistics.  Molecular speeds, Distribution and mean. R.m.sand most Probable velocity.Constraints of accessible and inaccessible states. Quantum Statistics: Partition Function Relation between Partition Function and Entropy, Bose- Einstein Statistic. Black- body radiation, The Rayleigh –Jeans formula, The Plank radiation formula, Fermi-Dirac statistics, Comparison of result,.Concept of phase transition.
Unit – V: Contribution of Physics
S.N. Bose, M.N. Saha, Maxwell, Clausius, Boltzmann, Joule, Wien, Einstein, Planck, Bohr. Heisenberg, Fermi, Dirac. Max Born. Bardeen. 
Text and Reference Books: 
1. Heat and Thermodynamics: Marks W. Zemansky, Richard H. Dittman. Seventh Edition, McGraw- Hill International Editions. 
2. Thermal Physics (Heat and Thermodynamics): A.B. Gupta, H.P. Roy, Books and Allied (P) Ltd.  Calcutta. 
3. Laboratory Manual of Physics for Undergraduate classes.  D.P. Khandelwal, Vani Publishing House, New Delhi. 


Faculty of science
B.SC MathematicsIst year
Subject – Physics 
Paper code-BSCM(Y-102P)
List of Practical’s 
1. To verify laws of parallel and perpendicular axes for moment of inertia 
2. To determine acceleration due to gravity using compound pendulum. 
3. To determine damping coefficient using a bar pendulum. 
4. To determine  Young’s Modulus by bending of beam method. 
5. To determine Young’s Modulus using Cantilever Method. 
6. To determine coefficient or rigidity by state method. 
7. To determine coefficient or rigidity by dynamic method. 
8. To determine Surface Tension by Jaegar’s method. 
9. To determine Surface Tension of a liquid by capillary rise method. 
10. To determine  Viscosity of fluid using Poisellie’ method. 
11. To study conversion of mechanical energy into heat using calendar &Barne’s method. 
12. To determine heating efficiency of electrical kettle with various voltages. 
13. To determine heating temperature coefficient of resistance using platinum resistance thermometer. 
14. To determine thermo electromotive force by a thermocouple method. 
15. To determine heating efficiency of electrical kettle with various voltages. 
16. To determine heat conductivity of bad conductors of different geometry by Lee’s method. 
17. To verify Newton’s Laws of cooling. 
18. To determine specific heat of Coefficient of thermal conductivity by Searl’s method. 
19. To determine specific heat of a liquid. 
20. To compare Maxwell- Boltzmann, Bose Einstein and Eermi-Dirac Distribution Function vs temperature using M.S. Excel, C++
21. To Plot equation of state and Vander-wall equation with temperature using M.S. Excel/C++
















Faculty of science
B.SC MathematicsIst year
Subject – Mathematics
Paper Title – Algebra and Trigonometry
Paper – I
Paper code-BSCM(Y-103A)
Unit -I
Rank Of matrix, Normal & Echelon from of a matrix. Characterstic equation of a matrix. Eigen values. Eigen vectors. Linear Independence of row and column matrix.

Unit-II
Cayley Hamilton theorem and its use in finding inverse of a matrix.Application of matrix to solve a system of linear (homogenous and non-homogenious) equations.Theorems on consistency and inconsistency of a system of linear equations.Solving linear equation upto three unknowns.

Unit - III
Relation between the roots and coefficients of a general polynomial equation in one variable.Transformation of equations.Reciprocal equations.Descarte's rule of signs.

Unit -IV
Logic- Logical connectives.Truth Tables.Tautology.Contradiction, Logical Equivalences, Algebra of propositions.Boolean Algebra-definition and properties.Switching circuits and its applications.Logic gates and circuits.

Unit-V
De-Moivre'stheorem and its application.Direct and inverse circular and hyperbolic functions.Expansion of trigonometric functions.Logarithm of complex quantities.Gregory’s series.Summation of trigonometrically series.

Text Books:
1. S.I. Loney- Plane Trigonometry Part - II
1. K.B. Datta- Matrix and Linear Algebra. Prentice Hall of India Pvt. Ltd. New Delhi 2000.
1. Chandraika Prasad - A Text Book on Algebra and theory of Equations, Pothishala Pvt. Ltd. Aabad.
1. C. L. Liu-Eliments of Discrete Mathematics (Second Edition). McGraw Hill, International Edition, Computer Science Series, 1986.
1. म.प्र. हिन्‍दी ग्रंथ अकादमी की पुस्‍तकें ।
Reference Book:
1. H.S.Hall and S.R. Knight-Higher Algebra H.M Publication.1984
1. N.Jocobson-Basic Algebra Vol. I and II. W.H Freeman.
1. N.Saran and R.S. Gupta- Analytica; Geometry of three Dimension. PothishalaPvt.Ltd.Allahabad



Faculty of science
B.SC MathematicsIst year
Subject – Mathematics
Paper Title – Calculus and Differential Equations
Paper – II
Paper code- BSCM(Y-103B)
Unit -I
Successive Differentiation, Leibnitz theorem.Malaren’s and Taylor's series expansions. Asymptotes.

Unit -II
Curvature, tests for concavity and convexity. Points of inflexion.Multiple points.Tracing of curves in Cartesian and polar coordinates.

Unit -III
Integration of transcendental function, Definite Integrals. Reduction Formulae, Quadrature, Rectification.

Unit - IV
Linear differential equations and equations reducible to the linear form, exact differential equations. First order and higher degree equations solvable for x, y and p, Clairaut, s equation and singular solutions.Geometrical meaning of a differential equation.Orthogonal trajectories.

Unit -V
Linear differential equation with constant coefficients, Homogeneous Linear ordinary differential equations.Linear differential equations of second order, transformation of equations by changing the dependent variable Independent variable.Method of variation of parameters.

Text Books:
1. Gorakh Prasad -Differential Calculus. Pothishala Private Ltd. Allahabad.
1. Gorakh Prasad - Integral Calculus. Pothishala Private Ltd. Allahabad.
1. D. A. Murray - Introductory Course in Differential Equations. Orintlongman (India) 1967.
1. मध्‍यप्रदेश हिन्‍दी ग्रंथ अकादमी की पुस्‍तकें ।

Reference Books:
1. G.F. Simmons-Differential Equations. Tata McGraw Hill, 1972.
1. E.A. Codington- an Introduction to ordinary defferntial Equation. Printice Hall of India. 1961.
1. H.T.H Piaggio- Elementary Treatise on Differential Equations and their Application. C.B.S Publisher & Distributors. Delhi. 1985





Faculty of science
B.SC MATHEMATICS  Ist  YEAR
Subject – Mathematics
Paper Title – Vector Analysis and Geometry
Paper – III
Paper code- BSCM(Y-103C)
Unit- I
Scalar and vector product of three vectors, product of four vectors.Reciprocal vectors.Vector differentiation.Gradient, Divergence and curl.
Unit -II
Vector Integration.Theorms of Gauss.Green. Stoke (without Proof) and Problems based on them.
Unit-III
General equation of second defrees. Tracing of conies.System of conics, polar equation of a conic.
Unit-IV
Equation of cone with given base.Generators of cone.Condition for three mutually perpendicular generators.Right circular cone, equation of cylinder and its properties.
Unit- V
Central conicoids, Paraboloids, plane sections of conicoids. Generating lines.
Text Books:
1. N. Saran and S.N. Nigam- Introduction to Vector Analysis. Pothishala Pvt. Ltd.  Allahabad.
1. Gorakh Prasad and H.C. Gupta-Text Book on Coordinate Geometry. Pothishala Pvt. Ltd. Allahabad 
1. N. Saran and R.S Gupta- Analytical Geometry of Three Dimensions. Pothishala Pvt. Ltd Allahabad (Unit- IV)


Reference Books:
1. R.J.T. Bell- Elementary Treatise on Coordinate Geometry of Three Dimensions, Macmillan India Ltd. 1994 (Unit-V)
1. Murray R. Spiegel-Theory and Problems of Advance Calculus. Schaum Publishing Company. New York.
1.  Murray R.Spiegel- Vector Analysis. Schaum Publishing Company. New York.
1. Shanti Narayan- a Text Book of Vector Calculus, S. Chand & Co. New Delhi.


FACULTY OF SCIENCE
CLASS: B.SC MATHEMATICS
GROUP-FOUNDATION COURSE
Moral Value& Language
uSfrdewY; vkSjHkk"kk
Paper – I
Paper Code: FC(Y-104A)
UNIT I
हिन्‍दी भाषा 
1. स्‍वतंत्रता पुकारती (कविता) –जयशंकर प्रसाद 
2. पुष्‍प की अभिलाषा (कविता) – माखनलाल चतुर्वेदी 
3. वाक्‍य संरचना और अशुद्धियां (संकलित) 	
UNIT II 
हिन्‍दी भाषा 
1. नमक का दरोगा (कहानी)- प्रेमचंद 
2. एक थे राजा भोज (निबंध) – डॅा. त्रिभुवननाथ शुक्‍ल 
3. पर्यायवाची, विलोम, एकार्थी अनेकार्थी, एवं शब्‍दयुग्‍म शब्‍द (संकलित) 
UNIT III 
नैतिक मूल्‍य 
1. नैतिक मूल्‍य परिचय एवं वर्गीकरण (आलेख) –डॉ. शशि राय 
2. आचरण की सभ्‍यता (निबंध –सरदार पूर्णसिंह 
3. अंतर्ज्ञान और नैतिक जीवन (लेख) –डॉ. सर्वपल्‍ली राधाकृष्‍णन 
4. अप्‍प दीपो भव (लेख) – स्‍वाम श्रद्धानंद  
UNIT IV 
1. Wheretheminiswithoutfear: RabindranathTagore
2. TheHero: R.K.Narayan
3. TrystwithDestiny: JawaharlalNehru
4. Indianweavers:SarjiniNaidu
5. ThePortraitofalady: KhushwaniSingh
6. TheSolitaryReaper : WilliamWordsworth
UNIT V 
1. BasicLanguageSkills: Vocabulary,Synonyms,Antonyms,Wordformation,Prefixes,Suffixes. 
2. BasicLanguageSkills: UncountableNoun,Verbs,Tenses,Adverbs.
3. Comprehension/UnseenPassage.
4. CompositionandParagraphWriting
Suggested Readings:
	मध्‍यप्रदेश हिन्‍दी ग्रंथ आकादमी द्वारा प्रकाशित पुस्‍तकें  


FACULTY OF SCIENCE
CLASS: B.SC MATHEMATICS
YEAR: I ST
GROUP-FOUNDATION COURSE
SUBJECT –DEVELOPMENT OF ENTREPRENEURSHIP
PAPER:-II
PAPER CODE:FC(Y-104B)
UNIT I
Entrepreneurship Development- Concept and importance, function of Enterpriser, Goal determination – Problems Challenges and Solutions.
UNIT II
Project Proposal – need and objects- Nature of organization, Production Management, Financial Management, Marketing Management, Consumer Management.
UNIT III
Role of regulatory Institutions, Role of development Organization, and self employment oriented 
schemes, various growth schemes.
UNIT IV
Financial Management for Project- Financial Institution and their role, Capital estimation and arrangement, cost and price determination, accounting management.
UNIT V
Problem of entrepreneur- Problem relating Capital, Problem relating Registration, administration problem and how to overcome from above problems.
Suggested Readings:
	मध्‍यप्रदेश हिन्‍दी ग्रंथ आकादमी द्वारा प्रकाशित पुस्‍तकें  
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