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Course Objectives

1. To develop a strong foundation in differential calculus of one and two variables,
including differentiation techniques, mean value theorems, and Taylor expansions.

2. To enable students to analyze multivariable functions using partial derivatives, total
derivatives, Jacobians, and optimization techniques.

3. To develop proficiency in evaluating multiple integrals and applying them to compute
areas, volumes, and related engineering problems.

z. To introduce the fundamental concepts of vector calculus, including gradient,
divergence, curl, directional derivatives, and line and surface integrals for engineering
applications.

Course Outcome
(At the end of the course, students will be able to)

Description

Apply differentiation techniques, mean value theorems, and Taylor's theorem to analyze

col functions of one and two variables.
Solve multivariable calculus problems involving partial derivatives, total derivatives,
CcO02 Jacobians, homogeneous functions, and constrained optimization using Lagrange
multipliers.
Evaluate double and triple integrals and apply them to determine areas, volumes, and other
co3 engineering quantities.
CO4 Analyze vector fields using gradient, divergence, curl, directional derivatives, and

evaluate line and surface integrals in engineering contexts.

Course Description

This course provides a comprehensive foundation in differential and integral calculus for
single and multiple variables. Topics include limits, continuity, differentiation, Taylor
and Maclaurin series expansions, partial derivatives, and multivariable optimization.
Students will also study definite and indefinite integrals, double and triple integrals, and
their applications to real-world problems.

Detailed Syllabus
. . CO | Number of
Unit Topics No. lectures
Unitl:One Limit, Continuity, Differentiability for functions of single variable, | COl1 9
Variable Calculus | Successive differentiation of standard functions, Rolle’s theorem,
Lagrange’s mean value theorem, Taylor’s theorem for one variable
functions.
Unit 2: Two Limits, continuity and differentiability of functions of two variables, partial | CO1 9
Variable Calculus | derivatives, total derivative, Euler’s theorem for homogeneous functions,
Taylor and Maclaurin series for functions of two variables
Unit 3: Maxima and minima of functions of two variables, Lagrange’s method of | CO2 10
Applications of | multipliers, Gradient vector and Hessian matrices, Gradient descent
Differential algorithm, Newton’s method for optimization, Simple and Multiple Linear
Calculus regression through optimization.




Unit 4: Integral | Multiple integrals: double and triple integrals, change of order of integration, | CO3 8

calculus change of variables, applications to area and volume.
Unit 5: Vector Equations to a line and a plane, Tangent plane and Normal line, Gradient, | CO4 9
Calculus Curl and divergence and their physical significance, Directional derivatives,

Line and surface integrals.

Text Books :

1. Khalil Ahmad and Pankaj Sharma. 2022. “Text Book of Calculus”. New Age International Publishers, ISBN- 978-
9393159991

2. Hughes-Hallett et al..2001. “Calculus- Single and Multivariable (3rd Edition)”. John-Wiley & Sons, ISBN- 978-
0471408277

Reference Books :

1. James Stewart. 2009. “Single variable Calculus: Concepts and Contexts”, 4th Edition. Cengage Learning, ISBN- 978-
0495-55972-6.

2. Peter D. Lax and Maria S. Terrell. 2017. “Multivariable Calculus with Applications”, Springer, ISBN 978-3319-
74072-0.

3. Jorge Nocedal, Stephen J. Wright. 1999. “Numerical Optimization”. Springer,ISBN: 978-0387-30303-1.

Online Resources:

1. Basic Calculus — 1 By Prof. Arindama Singh | IIT Madras
https://onlinecourses.nptel.ac.in/noc21 mal6/preview

2. Multivariable Calculus. By Prof. S. K. Gupta, Prof. Sanjeev Kumar | IIT Roorkee
https://onlinecourses.nptel.ac.in/noc24 ma33/preview

Modes of Evaluation: Quiz/Assignment/ Presentation/ Extempore/ Written Examination
Examination Scheme:

Components MSE Presentation/Assignment/ etc ESE
Weightage (%) 20% 30% 50%

Relationship between the Course Qutcomes (COs), Program Outcomes (POs) and Program Specific
Outcomes (PSOs)
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