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Course Obijective:

The goal of this course is to achieve conceptual understanding and to retain the best traditions of traditional
calculus. The syllabus is designed to provide the basic tools of calculus mainly for the purpose of modelling
the engineering problems mathematically and obtaining solutions. This is a foundation course which mainly
deals with topics such as single variable and multivariable calculus and plays an important role in the

understanding of science, engineering, economics and computer science, among other disciplines.

Teaching and Assessment Scheme:

Teaching Scheme .
Credits Assessment Scheme
(Hours per week)
i i Total Marks
Theory Tutorial / Practical
L T P C
ESE | CE ESE CE
3 1 0 4 60 40 20 30 150
Course Contents:

Unit Topics Teaching
No. Hours

1 Module 1: Single-variable Calculus (Differentiation): 11

Limits of sequence of numbers, Calculation of limits, Power series,
Taylor and Maclaurin series; Taylor theorem, convergence of Taylor
series, error estimates; Indeterminate forms and L'Hospital's rule,
Infinite series: Tests for convergence.

2 Module 2: Single variable Calculus (Integration): 10
Improper integrals; Beta and Gamma functions and their properties;

Applications of definite integrals to evaluate surface areas and
volumes of revolutions.

3 Module 3: Multivariable Calculus (Differentiation): 10
Limit, continuity and partial derivatives, directional derivatives,
gradient, total derivative; Tangent plane and normal line; Maxima,
minima and saddle points; Method of Lagrange multipliers.

4  Module 4: Multivariable Calculus (Integration): 11
Multiple Integration: Double integrals (Cartesian), change of order of
integration in double integrals, Change of variables (Cartesian to polar),
Applications: areas and volumes, Center of mass and Gravity (constant
and variable densities); Triple integrals (Cartesian), orthogonal
curvilinear coordinates, Simple applications involving cubes, sphere
and rectangular parallelepipeds; Scalar line integrals, vector line
integrals, scalar surface integrals, vector surface integrals, Gradient,
curl and divergence, Theorems of Green, Gauss and Stokes.

TOTAL 42
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Course outcomes: The objective of this course is to familiarize the prospective engineers with
techniques in calculus, multivariate differentiation and integration. 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.

The students will learn

1.

2.

To deal with differentiation of functions of single variable that are essential in most
branches of engineering.

To apply the concepts of mathematical tools needed in evaluating advance level integrals
and their usage for function of single variable.

To deal with differentiation of functions of several variables that are essential in most
branches of engineering.

To acquaint the student with mathematical tools needed in evaluating multiple integrals
and their usage.



