B. A. \ B.Sc (Mathematics) III semester
Sessions (2018-19, 2019-20, 2020-21)




Paper-I: Advanced Calculus


	                                                                                          	        University Exam: 40
Teaching Hours 50				                               	         Internal Assessment: 10      
Time Allowed: 3 hours		     					                   Total: 50							
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having eight short answer type questions covering the entire syllabus uniformly. The weightage of Section A and B will be 60% and that of Section C will be 40%

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

Objective: The aim is to introduce the Calculus of Several Variables and give some of its physical applications.

SECTION-A
Limit and Continuity of Functions of several variables. Differentiability of real-valued functions of two variables. Partial differentiation, Jacobians and their properties, Schwarz’s & Young’s theorems. Euler’s theorem on homogenous functions. Taylor’s theorem for functions two variables and error estimation. Maxima and Minima, Lagrange’s multiplier method. 



SECTION-B

Double and Triple Integrals, Change of order of integration in double integrals, Change of variables. Applications to evaluation of areas, Volume, Centre of Gravity and Moments of Inertia 

Pedagogy:  The previous knowledge of the students in Calculus of one variable should lead to effective strategy in the introduction of the concepts of several variables. The usefulness of this approach will lead to the continuity in the process of student learning. 

. REFERENCE BOOKS:

1.	Malik and Arora, Mathematical Analysis.
2.	Shanti Narayan, Mathematical Analysis.
3.  Thomas and Finney, Calculus and Analytical Geometry.
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PAPER-II: ANALYSIS-I


	                                                                                          	        University Exam: 40
Teaching Hours 50				                               	         Internal Assessment: 10      
Time Allowed: 3 hours		     					                   Total: 50							
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having eight short answer type questions covering the entire syllabus uniformly. The weightage of Section A and B will be 60% and that of Section C will be 40%

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

Objective:  The course introduces some convergence tests of sequences and series and gives an introduction to the Riemann Integral. Functions of Bounded Variation which are essential to the study of Riemann-Stieltjes integral are also introduced .

SECTION-A

Definition of a sequence, Bounded and Monotonic sequences, Convergent sequence, Cauchy sequences, Cauchy’s Convergence Criterion, Theorems on limits of sequences. Subsequence , Sequential continuity, Definition of a series, Test’s of convergence (Without proofs) Comparison tests. Cauchy’s integral Ratio tests.  Raabe’s, Logarithmic, Gauss Test, Cauchy’s root test,  Alternating series. Leibnitz’s test. Absolute and conditional convergence. 



SECTION-B
Definition and existence of Riemann integrals. Properties of integrals. Integrability of continuous and monotonic functions. The fundamental theorem of integral calculus. Mean value theorems of integral calculus. 
Functions of bounded Variation and Rectifiable Curves: Properties of Monotonic Functions, Functions of Bounded Variation, Total variation, Additive property of total variation, Total Variation on [a, x] as a function of x, functions of bounded variation expressed as the difference of increasing functions, continuous functions of bounded variation, rectifiable curves and arc length. (Scope as in Chapter 6 of Apostol)

Pedagogy:  Apart from the usual techniques to be made available to the students the instructor should lay emphasis on the existence and properties of the Riemann Integral. The functions of bounded variation should be covered from the referred text only.

TEXT:    Tom.M. Apostol: Mathematical Analysis, Second Edition. Addsion-Wesley Publishing Company. 

Reference Books
1. Rudin, W.: Principles of Mathematical Analysis, third edition. McGraw Hill
2. R.G. Bartle and D. R Sherbet,  Introduction to Real Analysis, 3rd Edition., John Wiley and Sons, 2002
3. Kenneth A. Ross, Elementary Analysis: The Theory of Calculus.Undergraduate Texts in Mathematics. Springer, 1998.
4. K.G. Binmore, Mathematical Analysis,  2nd Edition, Cambridge University Press (1982).
5. Terrance Tao: Analysis I,  2nd Edition, Hindustan Book Agency, New Delhi.
6. Terrance Tao: Analysis II,  2nd Edition, Hindustan Book Agency, New Delhi
7. S.C Malik and S. Arora:  Mathematical Analysis,  New Age International Publishers.
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Paper-III: STATICS


	                                                                                          	        University Exam: 40
Teaching Hours 50				                               	         Internal Assessment: 10      
Time Allowed: 3 hours		     					                   Total: 50							
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having eight short answer type questions covering the entire syllabus uniformly. The weightage of Section A and B will be 60% and that of Section C will be 40%

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

Objective:  The course will give introduction to the Statics part of Mechanics. This theory and its applications are an excellent example of how physics and mathematics work hand in hand to give a complete picture of the real problems.
SECTION-A
Statics: Basic notation, Newton Laws of motion, system of two forces, parallelogram law of forces, resultant of two collinear forces, resolution of forces, moment of a force, couple, theorem on moments of a couple, coplanar forces, resultant of three coplanar concurrent forces, theorem of resolved parts, resultant of two forces acting on a rigid body, Varignon’s theorem, generalized theorem of moments.
SECTION-B
Equilibrium of two concurrent forces, equilibrium condition for any number of coplanar concurrent forces, Lami’s theorem. λ - µ theorem, theorems of moments, resultant of a force and a copule. Equilibrium conditions for coplanar non-concurrent forces. 
Friction: Definition and nature of friction, laws of friction, Centre of gravity.

Pedagogy:  The instructor should lay emphasis on how the laws of physics are applied by making a mathematical model of the real life situation and how the mathematical model in turn gives verifiable predictions. 

Books recommended:


1) S.L. Loney: The Elements of Statics and Dynamics, 5th edition, Cambridge University Press, 1947.
2) John L. Synge and Byron A. Griffith :Principles of Mechanics 3rd Edition  McGraw-Hill international student editions 
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PAPER-IV:  Numerical Methods


	                                                                                          	        University Exam: 40
Teaching Hours 50				                               	         Internal Assessment: 10      
Time Allowed: 3 hours		     					                   Total: 50							
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having eight short answer type questions covering the entire syllabus uniformly. The weightage of Section A and B will be 60% and that of Section C will be 40%. Use of non-programmable scientific calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

Objective: The course introduces the numerical methods which are essential to make predictions about situations in which complete analytical solutions are not possible due to the complexity of the problems. Such methods are indispensible in sciences.

SECTION-A
Bisection Method, Regula-falsi method, Sectant method, Fixed – point iteration and Newton-Raphson method and convergence of Secant, Newton- Raphson method and fixed-point iteration. Pivoting strategies, Partial Pivoting, Gauss-Elimination, Gauss Jordan and Triangularisation method, Jacobi Method, Gauss Seidel Method.
SECTION-B
Interpolation: Finite differences, Divided differences, Newton Gregory Forward and Backward formula, Lagrange’s formula, Newton’s formulae, Central Differences, Stirling, Bessel’s and Everett’s formulae, Error in linear and quadratic interpolation.

Pedagogy: The instructor should lay emphasis on the necessity of numerical methods by introducing problems that have no analytical situations. Discussion of some historical problems that lead to numerical techniques will make the subject more alive.


REFERENCES:
1.	M.K.Jain, S.R.K lyengar and R.K.Jain, Numerical Methods for Scientific and   Engineering Computation, New Age Publisher, New Delhi.
2.    S.D.Conte and C.D.Boor, Elementary Numerical Analysis, 3rd Edition, Mc-Graw Hill International Company, Newyork.
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Paper-V: Analysis-II


	                                                                                          	        University Exam: 40
Teaching Hours 50				                               	         Internal Assessment: 10      
Time Allowed: 3 hours		     					                   Total: 50							
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having eight short answer type questions covering the entire syllabus uniformly. The weightage of Section A and B will be 60% and that of Section C will be 40%

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

Objective: This course continues the study of Analysis started in Paper II (Analysis I) and will students will study Uniform Convergence, Power Series and Vector Calculus.

SECTION-A
Concept of Point-wise and Uniform convergence of sequence of functions  and series of functions with special reference to power Series.  Statement of Weierstrass  M-Tests for Uniform convergence of  sequence of functions and of series of functions. Simple applications. Determination of Radius of convergence of power series. Term by term integration and Term by term differentiation of power Series. 

SECTION-B

Scalar and vector fields, differentiation of vectors, velocity and acceleration. Vector differential operators: Del, Gradient, Divergence and Curl, their physical interpretations. Formulae involving Del applied to point functions and their products. Line, surface and volume integrals, Greens Theorem in the Plane Parameterized Surface, Stokes Theorem and the Divergence Theorem. Applications of Green’s, Stoke’s and Divergence theorem.

Pedagogy: The instructor should justify the test to be used to discuss convergence and should illustrate the Theory of Vector Calculus with relevant examples.



REFERENCE BOOKS:
1.	T. M. Apostol, Mathematical Analysis, Norosa Publishing House, New Delhi, 1985.
2.	R. R. Goldberg, Real Analysis, Oxford & IBH Publishing Co., New Delhi, 1970. 
3.	Shanti Narayan. S Course of Mathematical Analysis, S.Chand & Co., New Delhi. 
4.	S. C. Malik and Savita Arora,  , Mathematical Analysis, Wiley, 1984.
5..Shanti Narayan, Theory of Functions of a Complex Variable, S. Chand & Co., New Delhi
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Paper-VI: DYNAMICS  


	                                                                                          	        University Exam: 40
Teaching Hours 50				                               	         Internal Assessment: 10      
Time Allowed: 3 hours		     					                   Total: 50							
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having eight short answer type questions covering the entire syllabus uniformly. The weightage of Section A and B will be 60% and that of Section C will be 40%

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

Objective: The study of the laws of Mechanics started in Statics in Sem III will now be extended to the dynamical problems. Thorough understanding of dynamics is essential to understanding any modern development of Physical Sciences.
Section - A
Motion of a particle with constant acceleration, acceleration of falling bodies, motion under gravity, motion of a body projected vertically upward, motion of a two particles connected by a string, motion along a smooth inclined plane, constrained motion along a smooth inclined plane. Variable acceleration, Simple harmonic motion, elastic string, simple pendulum.

Section - B
Projectile, Work, Power, conservative fields and potential energy, work done against gravity, potential energy of a gravitational field.
Relative motion, relative displacement, velocity and acceleration, motion relative to a rotating frame of reference. Linear momentum, angular momentum, conservation of angular momentum, impulsive forces, principle of impulse and momentum.

Pedagogy: Same as for Paper III in Statics.
REFERENCE BOOKS:
1) S.L. Loney: The elements of statics and dynamics, 5th edition, Cambridge University Press, 1947.
2) John L. Synge and Byron A. Griffith :Principles of Mechanics 3rd Edition  McGraw-Hill international student editions 


