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1. Scope and objectives of the Course

This course deals with the ability to apply mathtmatics to provide the innovative solutions of complex engineering and real-
life problems in a qualitative manner. It helps to identify, formulate and analyze the engineering problems which come and to
arrive at substantiated conclusions by using principles of mathematics. The main objectives of the course are:

. To analyze functions of two or more variables and compute their derivatives for finding extreme values of surfaces.

*  To design matrices for mathematical problems related to real life and find their solutions.

. To apply techniques of evaluating double and triple integral to solve various engineering problems.

. To compute gradient, divergence, and curl and evaluate line, surface and volume integrals using Green's, Stokes’ and

Gauss divergence theorems for solving engineering problems.

2. Course Outcomes (COs)

After completing the course, students should be able to:
COL1: Find local extreme values of functions of several variables, test for saddle points, examine the conditions for the
existence of absolute extreme values. Solve constraint problems using Lagrange multipliers and solve related application

problems.

CO02: Form matrices to present mathematical solutions in a concise and informative manner. Use matrices to solve the
problems of linear equations and solve various live problems using matrices.
CO3: Apply the principles of integral calculus to solve a variety of practical problems in engineering and applied

sciences.

CO4: Apply multivariable vector-valued functions, their derivatives, and integrals to live problems, graphically and

analytically.
CO-PO Mapping

: ol NHEQF |
£ No. of Level
CO(PO1|PO2| PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10| PO11|PSO1| PSO2 Fcires | ¥ Deacriptar
H|H|( M L 1] H M Q1, Q3, Q4,
1 1
Cco 3 Q5. 06
H|H| M M H M Q1, Q2, Q3,
2 ; 1
CO; 1 04, Q6
H{H| M L M L Q1, Q3. Q4,
CO3 17 Q5. 06
H|H| M M M M Ql1, Q4. Qs,
9
CO4 1 Q6
Total Contact Hours 60
H=High, M=Medium, L=Low
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3. Recommended Books/E-Resources (Textbooks and Reference books):

BO1: Higher Engineering Mathematics, B.S. Grewal, Khanna Bublications, 45® Edition. %,

B02: Advanced Enginecring Mathematics, Erwin Kreyszig, Wiley India Pvt. Ltd, 10t Edition. s

B03: Engineering Mathematics, Srimanta Pal & Subodh C. Bhunia, Oxford University Press, 1st [id‘][.l()rl_

B04: The Engineering Mathematics, Sita Ram et.al., Chitkara University Publication, Vol. I, 2M Edition.

BO5: Higher Engineering Mathematics, B.V. Ramana, Tata McGraw-Hill' Education, 6™ Edition. %
B06: Advanced Engincering Mathematics, R.K. Jain and S.R K. Iyengar, Alpha Science International Ltd 5™ Edition.
B07: A Textbook of Engineering Mathematics, N. P. Bali and Manish Goyal, Laxmi Publications, 9" Edition

B08: Calculus, Howard Anton, Irl Bivens Stephens Davis, John Wiley & Sons Inc, 10" Edition

B09: Advanced Engineering Mathethatics, H.C. Taneja, LK. International Publishing House Pvt. Ltd, 2" Edition.

E-Library Resource
https:/library.chitkara.edu.in/subscribed-books.php

4. Recommended Tools and Platforms
C/ C+t, Python, MATLAB.

5. Delivery/Instructional Plan and Resources
6. Theory Plan:

Lect. No. Topics co Book No, TLM Web References/Audio-Video

CH. No
Partial Derivatives: Partial
Differentiation, Euler’s

https://nptel.ac.in/courses/1111051

1-4 e Rt ey CO1 BO1,CH 5 Lecture 21
Functions.
Tangent and Normal, Partial ' 3 :
5-7 Derivative of Composite CO1 BO1,CH 5 Lecture https://nptel.ac.in/courses/1 11 1051
Functions, Implicit Functions. 2l
89 Total Denvattves._Errors & col BOI. CH S ; Lectine https://nptel.ac.in/courses/1 111051
Approximation. : 23
Jacobians with Properties,
10-11 Taylo'r $ Scm:s Expansion, col BO1.CH 5 Tectow https://nptel.ac.in/courses/1221040
Maclaurin’s Series (One .& Two 17
Variables).
Maxima and Minima of
Functions of Two and Three https://nptel.ac.in/courses/1221040
2 BO1,
Lz Variables, Lagrange’s Method ool £ Eechue T4
of Undetermined Multipliers.
; https://nptel.ac.in/courses/1111011
Matrices: Rank, Inverse of o2 BOL. C
- i SCH3] L
Ll Matrix, Normal Form. s B

Solution of a System of Linear
Equations by Using Rank,

1821 haracteristics Equations, Eigen £ SOLCH |

Values and Eigen Vectors.

https://nptel.ac.in/courses/1111011
Lecture 1S

Cayley Hamilton theorem https:/nptel.ac.in/courses/1111011
2224 (without proof), co2 BOI, CH | Lecture 15

Diagonalization, Quadratic form
& Canonical form.

Curve tracing (Cartesian and {
Polar Curves): Cissoid, Cardioid, 3 T
2527 Lemniscate, Folium of | CO3 BOI, CH 6 Lecture  |iPsi/ “"“’"““"'l‘/;"“ms’ 1221040
Descartes, Three/Four Leaved 1 ==
Rose, Limacon, '
Multiple Integral: Double
28.33 Integration using C esian & 00 LA s https:/nptel.ac.in/courses/1 111051
. Y ) 2—1
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| Change of Variables in Polar.
Cylindrical and Spherical
1437 Coordinates, Area Enclosed by
~ [Plane curves, Triple Integration,
Volume,
Moment of Inertia, Centroid and
Center of Gravity, Improper https:/nptel.ac.in/courses/1 111051
38-41 | Integrals of First and Second | CO3 BO1, CH 7 Lecture I
kind, Beta and Gamma L
functions.
Vector Calculus: ‘Scalar and
Vector Field, Gradient, hitps:/nptel.ac.in/courses/1221010
42-44 Directional Derivatives. CO4 B02,CH8 Lecture ) 0
Divergence, Curl, Properties of i
Curl, gradient, Divergence
S Line Integral, Surface and CO4 B02.CH 8 s https://nptel.ac.in/courses/1221040
Volume Integral. i 17
Green’s Theorem in the Plane :
(without proof) and
applications, Stoke’s Theorem https://nptel.ac.in/courses/1221040
48-60 (without proof) and CO4 B0O2,CH 8 Lecture 17
applications, Gauss Divergence ‘_
Theorem (without proof) and
applications.

H :l.ac.in/courses/ 0
o3 BOL.CH 7 Lectiife https://nptel.ac |r21f|wursu 1111051

7. Course ERISE Mapping: Entrepreneurship/Research/Innovation/Ability Enhancement/ & Skill
Enhancement/Employability

8. Active Learning Methodology Used

e  Matrices (Rank, Eigenvalues, Diagonalization): Think—Pair-Share and Group Discussions were used to
solve numerical problems, compare solution approaches, and relate concepts to engineering applications.
Partial Derivatives & Optimization: Quiz/Test Questions and Think-Pair-Share were used to strengthen

conceptual understanding and problem-solving skills.
Curve Tracing, Multiple Integrals & Vector Calculus: Group Discussions and Quiz/Test Questions
promoted analytical thinking and application of concepts to real-world engineering problems.

9, Action plan for different types of learners '
Fast Learners Avengé Learners Learners with constant
i B monitorin;
g A ‘ . e » Remedt; asses

» Advanced practice questions and | o E-notes and practice worksheets for |« Encouragement for

chalienge probleiia : selfstudy : improvement using Peer
 Mini projects or presentations on . ll;arﬁel %\,«(ﬁ‘}ﬁmu%diesctgssmm Tioring

course topics o Fo ve ses NS ;
o Peer tuto}:ing to help classmates highl gg\t ncepts and notions « Regular monitoring with short

co
iti i * Audio-visual learning resources for | practice tasks and feedback
¢ cﬁ?\len?elgurrec?:mw i better “ﬂdﬂwm\hﬂ\sl ' . Eeudio-vi(slualtl:[;l&'ping resources for
' tter understanding 00 |

10. Additional Self-directed Learning
Assignments to promote self- '
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11. Delivery Details of Content Beyvond Syllabus:

0 C/Python implementation of Lincar Algebra and Vector Calculus,

U Visualization of vector fields and multiple integrals using C/Python. $ 3
1 Industry expert session on the applications of Linear Algebra and Calculus in Computer Science.

1
12. Evaluation Scheme & Components:

Assessment No. of Typeof | Component | % Weightage | Max. | Mode of co
Type Assessments | Component | Description |of Component| Marks [Assessment
CATI1 25% 25 Online
e : CAT2 25% 25 Online |COI-CO3
Formatine | Continuous .
05 Assessments CAT3 25% 25 Online
CAT4/CATS* 25% 25 Online |COIl-CO4
Total 100%

*Appearing in either CAT4 or CATS is compulsory. Non-

appearance in both CAT4 and CATS will automatically disqualify the student from clearing the subject.

**The final score will be calculated based on the best four out of all the five assessments.

***Students must secure a minimum aggregate of 50% marks to pass asubject. Scoring below 50% will result ina Fail grade (F)

13. Sessional Test-Wise Syllabus of the Course:

Evaluation
Ceotat Description Syllabus Covered Weightage %
CATI - Lecture (1-11) 25%
CAT2 1 Lecture (12-24) 25%
CAT3 Lecture (25-37) 25%
Continuous
Assessment
FAT4 Lecture (1-60) 259,
CATS Lecture (1-60) 25%

* Minimum 75% attendance is required to become eligible for appearing in CAT 4 and CAT 5.

This Document is approved by:

Designation Name Signature with date
h’repared by Course Coordinator  [Dr. Swati )«wﬁV
Verified by Program In charge Prof. (Dr) Reetu Malhotra
(Department of Applied Sciences)

Approved by Dean __ [Prof. (Dr) Mohit Kumar Kakkar (a
(Department of Applied Sciences)
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