Course structure of Mathematics-I
  Course Title: Mathematics I 
   Weekly Lecture Hours: 3

   Weekly Tutorial Hours: 1
   Subject Code: MA 101

   Examination Duration Hours: 3

   Relative Weightage:  Surprise Tests (5%); 2 Quizzes (40%); Final Exam (55%)

  Credits: 4

   Semester: First   
   Venue: Lecture Hall 206
   Timings: Lecture: Mon 1:00-1:50, Wed 10:00-10:50, Thurs 8:00-8:50
                   Tutorial: Fri 1:00-1:50

   Instructor: Dr. Nitu Kumari, Dr. Manoj Thakur 
   Email: nitu@iitmandi.ac.in, manoj@iitmandi.ac.in  
MA 101: Mathematics-I
Unit 1:
Elementary calculus: Limit, Continuity and Differentiability of single variables,   Partial Derivatives                                                                                                    
Learning Goals: This unit is an introduction to the basic concepts and preliminaries of differential calculus and a consideration of some of their engineering applications. The topic continues in the next unit with a discussion of the use of several variables in differential calculus.     
Unit 2: Functions of Several Variables: Limit Continuity and differentiability of functions of two variables. Euler’s Theorem, Tangent plane and Normal, Change of variables, Chain rule. Jacobians, Taylor’s Theorem for Two Variables, Extrema of Functions of Two variables, Lagrange’s method of undetermined multipliers. 

            
Learning Goals: Calculus is concerned with two basic operations, differentiation and integration, and is a tool used by engineers to determine the quantities like rates of change and areas; in fact, calculus is the mathematical 'backbone' for dealing with problems where variables change with time or some other reference variable and a basic understanding of calculus is essential for further study in solving practical engineering problems. The present unit will help to understand the concept of a limit and continuity and its significance in rate of change relationships, use calculus notation for describing a rate of change (differentiation) and understand the significance of the operation, solve engineering problems involving rates of change, understand what is involved in the calculus operation of differentiation.
Unit 3: Ordinary Differential Equations I: Solution of linear differential equations with constant coefficients, Euler Cauchy Equations, Solution of Second Order differential Equations by change of dependent and independent variables. Method of variation of parameters for second order differential equations.                                                 

Learning Goals: Differential equations arise from situations where the lumped models are designed to represent systems, the motion of projectiles, the cooling of a solid or liquid, transient currents and voltages in electrical circuits, oscillations with mechanical or electrical systems, the rate of decay of radioactive substances and many other engineering problems. This unit introduces ordinary differential equations, shows how they can be used to model the behaviour of systems in engineering and looks at their solution for different inputs to the systems. It is aimed to represent engineering systems by differential equations, solve first- and second-order differential equations, solve the differential equations by different methods including variation of parameters.
Unit 4: Solution in Series: Solution in Series of Second Order linear differential Equations with polynomial coefficients, Bessels and Legendre equations and their series solutions, Properties of Bessel Functions and Legendre Polynomials                                     (6 hrs)
 Learning Goals: Understand how to solve an ordinary differential equation when the closed form solution is not possible, notion of ordinary point and singular point and power series solution in the neighborhood of singular points, application to the engineering problems not solvable by direct integration of the governing differential equation.
Unit 5: Infinite Series: Convergence of Infinite Series, Comparison Test, Ratio Test, root Test, Raabe’s Test, Logarithmic test, Demorgan’s test, Cauchy Integral test                  
Learning Goals: This unit introduces the idea of series, such concepts proving particularly relevant in considerations of digital signals. The unit aims to understand what is meant by a series, to explain the definitions of the two terms: convergence and divergence, recognise that some series can converge to a limit, to guide through the processes used to analyze the convergence of an infinite series and to uncover its importance in relation to other areas of engineering.

Unit 6: Ordinary Differential Equations II: Numerical Solution of ODE by Picard’s Method, Taylor’s Series, Euler Method & Modified Euler Method;                                     (4hrs)
Learning Goals: Understand the concept of numerical solution of differential equations, Picard’s, Taylor’s Series, Euler’s & Modified Euler’s Method and their error estimation.

Unit 7: Matrix algebra I: rank of Matrix, inverse of a matrix by elementary operations, Solution of linear simultaneous equations and their numerical solutions by gauss Elimination and Gauss Seidel Methods                                                                   (5 hrs)
            Learning Goals: Understand the various kinds of Matrices and elementary row operations associated with the Matrices, Echelon and Normal Forms, Matrix inversion with the help of augmented matrix, Solution of Simultaneous Linear System of equations by direct inversion, Gauss Elimination, Concept of Diagonal Dominance and Gauss Seidel Methods.
Unit 8: Matrix algebra II: Eigen values and eigen vectors, Cayley Hamilton Theorem, Diagonalization of Matrices. Orthogonal, Hermitian, Skew Hermitian, Normal and Unitary matrices and their elementary properties, Quadratic Forms                       (5 hrs)
            Learning Goals: Understand the significance of Eigen values and Eigen Vectors, properties of Eigen space and Diagonalization of matrices and application of Eigen values and Eigen Vectors to Real World Problems, properties of some standard Matrices and Quadratic forms.
Syllabus       
MA-101 Mathematics I                                                                                       (LT P C)

                 






                               (3 1 0  4)
The syllabus is framed in eight units that will be covered in 33 Lectures 9 Tutorials in a 42-Class-Hours course. The course is designed for a  4-credit course.
Unit 1:
Elementary calculus: Limit, Continuity and Differentiability of single variables, Partial Derivatives                                                                                                    (1 hr)                 
                                                                                                      Unit 1 will be covered in 1 lecture           

Unit 2: Functions of Several Variables: Limit Continuity and differentiability of functions of two variables. Euler’s Theorem, Tangent plane and Normal, Change of variables, Chain rule. Jacobians, Taylor’s Theorem for Two Variables, Extrema of Functions of Two variables, Lagrange’s method of undetermined multipliers.                                   (8 hrs)
                                                                               Unit 2 will be covered in 6 lectures and 2 tutorials

Unit 3: Ordinary Differential Equations I: Solution of linear differential equations with constant coefficients, Euler Cauchy Equations, Solution of Second Order differential Equations by change of dependent and independent variables. Method of variation of parameters for second order differential equations.                                                 (8 hrs)
                                       


       Unit 3 will be covered in 6 lectures and 2 tutorials
                                                                       QUIZ-I
Unit 4: Solution in Series: Solution in Series of Second Order linear differential Equations with polynomial coefficients, Bessels and Legendre equations and their series solutions, Properties of Bessel Functions and Legendre Polynomials                                     (6 hrs)
     Unit 4 will be covered in 5 lectures and 1 tutorial
Unit 5: Infinite Series: Convergence of Infinite Series, Comparison Test, Ratio Test, root Test, Raabe’s Test, Logarithmic test, Demorgan’s test, Cauchy Integral test                  (4 hrs)
                                                                              Unit 5 will be covered in 3 lectures and 1 tutorial
Unit 6: Ordinary Differential Equations II: Numerical Solution of ODE by Picard’s Method, Taylor’s Series, Euler Method & Modified Euler Method;                                     (5hrs)
                                                                              Unit 6 will be covered in 3 lectures and 2 tutorials
                                                                        QUIZ-II

Unit 7: Matrix algebra I: rank of Matrix, inverse of a matrix by elementary operations, Solution of linear simultaneous equations and their numerical solutions by gauss Elimination and Gauss Seidel Methods                                                                   (5 hrs)






          Unit 7 will be covered in 4 lectures and 1 tutorial
Unit 8: Matrix algebra II: Eigen values and eigen vectors, Cayley Hamilton Theorem, Diagonalization of Matrices. Orthogonal, Hermitian, Skew Hermitian, Normal and Unitary matrices and their elementary properties, Quadratic Forms                       (5 hrs)

                                                            Unit 8 will be covered in 4 lectures and 1 tutorial
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