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OBJECTIVES:  The objective of this course is to familiarize the prospective engineers with techniques in 
calculus, multivariate analysis and linear algebra. It aims to equip the students with standard concepts and 
tools at an intermediate to advanced level that will serve them well towards tackling more advanced level of 
mathematics and applications that they would find useful in their disciplines. More precisely, the objectives 
are:   

To introduce the idea of applying differential and integral calculus to notions of curvature and to 
improper integrals. Apart from some applications it gives a basic introduction on Beta and Gamma 
functions. 
To introduce the fallouts of Rolle’s Theorem that is fundamental to application of analysis to 
Engineering problems.  
To develop the tool of power series and Fourier series for learning advanced Engineering 
Mathematics.  
To familiarize the student with functions of several variables that is essential in most branches of 
engineering.   
To develop the essential tool of matrices and linear algebra in a comprehensive manner.  
 

Course Contents: 

Module 1: Calculus: (10 hours): Rolle’s theorem, Mean Value theorems, Expansion of functions by Mc. 
Laurin’s and Taylor’s for one variable; Taylor’s theorem for function of two variables, Partial 
Differentiation, Maxima & Minima (two and three variables), Method of Lagranges Multipliers. 
 
Module 2: Calculus: (8 hours): Definite Integral as a limit of a sum and Its application in summation of 
series; Beta and Gamma functions and their properties; Applications of definite integrals to evaluate surface 
areas and volumes of revolutions. Multiple Integral, Change the order of the integration, Applications of 
multiple integral for calculating area and volumes of the curves. 
 
Module 3: Sequences and series: (6 hours): Convergence of sequence and series, tests for convergence; 
Power series, Taylor's series, series for exponential, trigonometric and logarithm functions; Fourier series: 
Half range sine and cosine series, Parseval’s theorem.   
 
Module 4: Vector Spaces (8hours):Vector Space,Vector Sub Space, Linear Combination of 
Vectors,Linearly Dependent, Linearly Independent, Basis of a Vector Space,Linear Transformations. 
 
Module 5: Matrices (8 hours): Rank of a Matrix, Solution of Simultaneous Linear Equations by 
Elementary Transformation, Consistency of Equation, Eigen Values and Eigen Vectors, Diagonalization of 
Matrices, Cayley-Hamilton theorem and its applications to find inverse. 
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