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PREFACE

K.R. Mangalam University is in process of transforming to National Educational Policy 2020.
The Academic council in consultation with Deans, Faculty Members, Industry Experts and
University Alumni constituted department wise committees to draft the model curriculum of UG
engineering courses. During the meetings held for developing curriculum for undergraduate
engineering courses, a concern was shared that the overall credits are too high. It is important to
lower the credits to 160 across all departments to lower the burden of syllabi and credits.

The respective Head of Committees, Faculty members along with Industry Experts and Alumni
discussed the existing system prevalent in various universities, industry requirements and market
trends, employability, problem solving approach, need for life-long learning, and after due
deliberations, the scheme and syllabus of the B.Tech (CSE) and B.Tech - Computer Science &
Engineering (CSE) with Al & ML with academic support of Samatrix and IBM, B.Tech
Computer Science Engineering with specialization in Full Stack Development in Association
with Xebia / B.Tech (Computer Science & Engineering) (CSE) with specialization in UX/UI in
association with ImaginXP has been formalized. Salient features of this model curriculum are
enumerated below:

1. Curriculum has been designed in such a way that it encourages innovation and research
as total numbers of credits have been reduced and many new courses have been
incorporated in consultation with industry experts.

2. The revised curriculum has been designed where the students can understand the industry
requirements and have hands-on experience. The students will develop a problem solving
approach and will meet the challenges of future.

3. Emerging areas in B.Tech (CSE) has been included in sixth and seventh semester.

4. New programme in B.Tech (CSE with specialization in Full Stack Development) is being
launched effective AY 2022-23 onwards.

5. New programme in B.Tech (Computer Science & Engineering with specialization in Cloud
Computing) is being launched effective AY 2022-23 onwards.

6. New programme in B.Tech (CSE with specialization in UI/UX) is being launched
effective AY 2022-23 onwards.

7. Emphasis on hands-on training has been promoted by including two industrial training of
4 weeks and 6 weeks respectively, mini project and project in sixth and seventh semester,
and six month Industrial Internship in eight semester.

8. The School will ensure the revision of the curriculum to help students to achieve better
employability; start-ups and other avenues for higher studies.
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1. Introduction

The K.R. Mangalam Group has made a name for itself in the field of education. Over a period of
time, the various educational entities of the group have converged into a fully functional
corporate academy. Resources at KRM have been continuously upgraded to optimize
opportunities for the students. Our students are groomed in a truly inter-disciplinary environment
wherein they develop integrative skills through interaction with students from engineering,
management, journalism and media study streams.

The K.R. Mangalam story goes back to the chain of schools that offered an alternative option of
world-class education, pitching itself against the established elite schools, which had enjoyed a
position of monopoly till then. Having blazed a new trail in school education, the focus of the
group was aimed at higher education. With the mushrooming of institutions of Higher Education
in the National Capital Region, the university considered it very important that students take
informed decisions and pursue career objectives in an institution, where the concept of education
has evolved as a natural process.

K.R. Mangalam University was founded in the year 2013 by Mangalam Edu Gate, a company
incorporated under Section 25 of the Companies Act, 1956.

K. R. Mangalam University is unique because of its

i. Enduring legacy of providing education to high achievers who demonstrate leadership in
diverse fields.
ii. Protective and nurturing environment for teaching, research, creativity, scholarship, social
and economic justice.
Objectives

i. To impart undergraduate, post-graduate and Doctoral education in identified areas of
higher education.

ii. To undertake research programmes with industrial interface.

iii. To integrate its growth with the global needs and expectations of the major stake holders
through teaching, research, exchange & collaborative programmes with foreign, Indian
Universities/Institutions and MNCs.

iv. To act as a nodal center for transfer of technology to the industry.

v. To provide job oriented professional education to the pecia student community with
particular focus on Haryana.



2. About School

The School of Engineering and Technology offers three undergraduate Programmes: four years
B. Tech, three years BCA, B.Sc. in four specialization courses (Electronics Science/Computer
Science/Data Sciences/Cyber Security) and postgraduate Programme: MCA, M.Tech. in various
disciplines. These engineering programs have the distinct objective of equipping the students
with knowledge, skills, and attitude in engineering and technology to make them capable of
successfully meeting the present requirements and future challenges in the engineering
profession. SOET brings together outstanding academics, industry professionals, experienced
researchers to deliver a unique hands-on and multi-disciplinary learning experience.

The curriculum of programs has been designed to cater to the industry's ever-changing needs and
demands. The syllabus and curriculum are regularly updated. The school has the best
infrastructure, including domain-specific labs. SOET aims to provide exposure to the principles
and practices of Design / Developments and Projects in engineering. SOET is offering Ph.D.
programs also.

School Vision

Aspires to become an internationally recognized School through excellence in interdisciplinary
education, research and innovation, preparing socially responsible life-long learners contributing
to nation building.

School Mission

o Foster employability and entrepreneurship through interdisciplinary curriculum and
progressive pedagogy with cutting-edge technology.

e Instill notion of lifelong learning through stimulating research, Outcomes-based
education and innovative thinking.

o Integrate global needs and expectations through collaborative programs with premier
universities, research centers, industries and professional bodies

« Enhance leadership qualities among the youth having understanding of ethical values and
environmental realities

« Developing active leadership skills, ethical values, and environmental responsibility.

o Foster employability and entrepreneurship through futuristic curriculum and progressive
pedagogy with cutting-edge technology.

e Instill notion of lifelong learning through stimulating research, Outcomes-based
education, and innovative thinking.



o Integrate global needs and expectations through collaborative programs with premier
universities, research centers, industries, and professional bodies

e Enhance leadership qualities among the youth understanding ethical values and
environmental reality.

3. Programmes offered by the School

School offers undergraduate B.Tech Programme, B.Sc. (Hons) Programmes, postgraduate MCA,
M.Tech Programmes and Doctoral Programmes. All these programmes are designed to impart
scientific knowledge to the students and will provide theoretical as well as practical training in
their respective fields.

3.1 Computer Science & Engineering

The Sc Bachelors, Masters and Doctoral degree programs in Computer Science & Engineering.
The department is committed to provide quality, cutting-edge educational experiences that give
students a holistic view of the engineering education and prepare them to take up their career in
wide range of industries or establishing startup companies. Core strength of the department lays
in its experienced and extremely competent faculty, advanced computing facilities, good
placements, ever growing alumni network, emphasis on developing students’ skill set while
focusing on leadership and ethics in parallel.

Programme Outcomes (PO)

PO 1 Engineering Knowledge: Apply knowledge of mathematics, science, engineering fundamentals and
an engineering specialization to the solution of complex engineering problems.

PO 2 Problem analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

PO 3 Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

PO 4 Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

PO 5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.



PO 6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
engineering employability.

PO 7 Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

PO 8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

PO 9 Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

PO 10 Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

PO 11 Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team, to
manage projects through entrepreneurship skills and in multidisciplinary environments.

PO 12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change through skill
development.

3.1.1 B.Tech. Computer Science & Engineering

This programme is designed to provide a sound knowledge of computing principles and
applications in scientific and engineering domains. It develops the ability to analyze problems
and generate solutions in the areas of computing. It also aims to provide exposure to the
principles and practices of design and development of computing system. An initiative to make
the teaching-learning framework better and enhance the student learning outcomes, Department
of Computer Science and engineering has taken a thoughtful step by introducing the concept of
Learning Outcome Based Curriculum Framework (LOCF)and Choice Based Credits System
(CBCS) system,

Eligibility Criteria: - The student should have passed the 10+2 examination conducted by the
Central Board of Secondary Education or equivalent examination from a recognized Board in
Science with mathematics as one of the subjects and with an overall aggregate of 50% or more.

Course Outline: - Python Programming / Operating Systems/ Computer networks / Compiler
Design / Databases / Cloud Computing / Artificial Intelligence.



Career Options: - Opportunities exist in IT industry, freelancers, education and forensics.

3.1.2 B.Tech - Computer Science & Engineering (CSE) with Al & ML with academic
support of Samatrix and IBM

K.R. Mangalam University, IBM and Samatrix has jointly designed a curriculum on new
course B. Tech in CSE with specialization in Artificial Intelligence and Machine Learning to
equip students with the next generation of technologies like building intelligent machines,
software, or applications with a cutting-edge combination of Machine Learning, Deep leaning,
Natural Language Processing, Sensor technologies, Artificial Neural Network, 10T, Big Data
analytics and Visualization technologies.

IBM and Samatrix will provide training, knowledge expertise and resources on new technologies
leveraging its expertise in the field of computing. The students will be provided learning
opportunities in real world work situations that will keep them abreast of the latest skills and
knowledge. The programme aims to prepare the students to analyze problems and generate
solutions in the areas of Al & ML.

Eligibility Criteria: - The student should have passed the 10+2 examination conducted by the
Central Board of Secondary Education or equivalent examination from a recognized Board in
Science with mathematics as one of the subjects and with an overall aggregate of 50% or more.

Course Outline: - Clean coding with Python / R programming for data science and data
analytics/Operating Systems/ Computer networks /Data visualization and storytelling/ Cloud
Computing / Artificial Intelligence.

Career Options: - Opportunities exist in IT industry, freelancers, education and forensics.

3.1.3 B.Tech - Computer Science Engineering with specialization in Full Stack
Development in Association with Xebia

K.R. Mangalam University, Xebia has designed a curriculum on new course B. Tech in CSE
with specialization in Full Stack Development to equip students with the next generation of
technologies like the end-to-end application software development, including the front end and
back end. The front end consists of the user interface, and the back end takes care of the business
logic and application workflows.

Xebia will provide training, knowledge expertise and resources on new technologies leveraging
its expertise in the field of computing. The students will be provided learning opportunities in
real world work situations that will keep them abreast of the latest skills and knowledge. The
programme aims to prepare the students to analyze problems and generate solutions in the areas
of application and software development.



Eligibility Criteria: - The student should have passed the 10+2 examination conducted by the
Central Board of Secondary Education or equivalent examination from a recognized Board in
Science with mathematics as one of the subjects and with an overall aggregate of 50% or more.

Course Outline: - HTML/CS Programming with Javascrip ReactJS Development NodeJS
Development MongoDB Python Version Control system

Career Options: - Opportunities exist in IT industry, freelancers, education and forensics.

3.1.4 B.Tech - Computer Science & Engineering with specialization in Cloud Computing in
association with Xebia

K.R. Mangalam University, Xebia has designed a curriculum on new course B. Tech in CSE
with specialization in Cloud Computing which introduces core concepts of cloud computing.
You gain the foundational knowledge required for understanding cloud computing from a
business perspective as also for becoming a cloud practitioner. You understand the definition and
essential characteristics of cloud computing, its history, the business case for cloud computing,
and emerging technology usecases enabled by cloud. We introduce you to some of the prominent
service providers of our times (e.g. AWS, Google, IBM, Microsoft, etc.) the services they offer,
and look at some case studies of cloud computing across industry verticals.

Eligibility Criteria: - The student should have passed the 10+2 examination conducted by the
Central Board of Secondary Education or equivalent examination from a recognized Board in
Science with mathematics as one of the subjects and with an overall aggregate of 50% or more.

Course Outline: - Clean coding with Python / R programming for data science and data
analytics/Operating Systems/ Computer networks /Data visualization and storytelling/ Cloud
Computing / Artificial Intelligence.

Career Options: - Cloud administrator Cloud security analyst, Cloud network engineer, Cloud
automation engineer, Cloud consultant, Cloud software engineer, Cloud engineer, Cloud architect,
Opportunities exist in IT industry, freelancers, education and forensics.

3.1.5 B.Tech. in (Computer Science & Engineering) (CSE) with specialization in UX/UI in
association with ImaginXP

K.R. Mangalam University, ImaginXp has jointly designed a curriculum on new course B. Tech
in CSE with specialization in UX/UI. UX Design refers to the term “User Experience Design”,
while UI Design stands for “User Interface Design”. Both elements are crucial to a product and
work closely together. But despite their professional relationship, the roles are distinct different,
referring to very different parts of the process and the design discipline. Where UX Design is a
more analytical and technical field, Ul Design is closer to what we refer to as graphic design,
though the responsibilities are somewhat more complex.
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UX/UI will provide training, knowledge expertise and resources on new technologies leveraging
its expertise in the field of computing. The students will be provided learning opportunities in
real world work situations that will keep them abreast of the latest skills and knowledge. The
programme aims to prepare the students to analyze problems and generate solutions in the areas
of UX/UL.

Eligibility Criteria: - The student should have passed the 10+2 examination conducted by the
Central Board of Secondary Education or equivalent examination from a recognized Board in
Science with mathematics as one of the subjects and with an overall aggregate of 50% or more.

Course Outline:- The focus of the courses is on Introduction to UX Design, Need of UX in
Industry, Information Architecture Task Flow, Understanding Information Architecture, Patterns,
Guidelines and Deliverables with the help of various tools such as XD/ Figma /Invision. Along
with Wire framing& Prototyping Guidelines for Wire framing, Paper wire framing, Digital
Wireframes, would enhance the basic skills of the students.

Career Options:-
e UX Researcher
e Usability Analyst / UX Analyst
e UX Architect/Information Architect
e Interaction Designer
e Wireframe Expert
e UX/ UlI/ Visual Designer
e UX Developer
e Virtual Reality
e Augmented Reality
e Automotive UX Designer

Programme Specific Outcomes (PSO)

B.Tech. Computer Science & Engineering, B.Tech - Computer Science & Engineering (CSE)
with Al & ML with academic support of Samatrix and IBM, Computer Science Engineering with
specialization in Full Stack Development in Association with Xebia, B.Tech - Computer Science
& Engineering with specialization in Cloud Computing in association with Xebia and B.Tech. in
(Computer Science & Engineering) (CSE) with specialization in UX/UI in association with
ImaginXP.
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PSO1. Applications of Concepts: Ability to apply fundamentals of mathematics, science and engineering
knowledge to understand, analyze and develop computer programs in the areas related to algorithms,
multimedia, big data analytics, networks including cloud and edge computing, cyber security, machine
learning, and 10Ts for efficient design of computer-based systems of varying complexity.

PSO2. Innovation and Industry Friendly: Ability to apply appropriate techniques and modern engineering
hardware and software tools for the design and integration of computer system and related technologies,
understand contemporary issues in industry and research and thereby innovate original ideas and
solutions, culminating into a modern, easy to use tool, by a larger section of the society with longevity
and to engage in lifelong learning for the advancement of technology and its adaptation in multi-
disciplinary environments.

PSO3. Ethics and Communication Skills: Implementation of professional engineering solutions for the
betterment of society keeping the environmental context in mind, be aware of professional ethics and be
able to communicate effectively.

4. Programme Duration:

The maximum completion period of the B.Tech. (CSE) Programme offered by the University
shall be four years.

The maximum completion period of the B.Tech - Computer Science & Engineering (CSE) with
Al & ML with academic support of Samatrix and IBM programme offered by the University
shall be four years.

The maximum completion period of the B.Tech. Computer Science Engineering with
specialization in Full Stack Development in Association with Xebia programme offered by the
University shall be four years.

The maximum completion period of the B.Tech - Computer Science & Engineering with
specialization in Cloud Computing in association with Xebia programme offered by the
University shall be four years.

The maximum completion period of the B.Tech. in (Computer Science & Engineering) (CSE)
with specialization in UX/UI in association with ImaginXP programme offered by the University
shall be four years.

5. Class Timings
The classes will be held from Monday to Friday from 09:10 am to 04:30 pm.
6. Syllabi

The syllabi of B.Tech. (CSE) , B.Tech. B.Tech - Computer Science & Engineering (CSE) with
Al & ML with academic support of Samatrix and IBM programme, B.Tech- Computer Science
Engineering with specialization in Full Stack Development in Association with Xebia
programme, B.Tech - Computer Science & Engineering with specialization in Cloud Computing
in association with Xebia programme and B.Tech.(Computer Science & Engineering) (CSE)
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with specialization in UX/UI in association with ImaginXP programme for all semesters is given
in the following pages. These are arranged as semester-wise.

For each course, the first line contains; Course Code and Credits (C) of the course.

This is followed by the course objectives, course outcome and the syllabus (Unit | to 1V), Text
book and reference books.

Four Year B.Tech (CSE) Program at a Glance

Semeste | Semeste | Semeste | Semeste | Semeste | Semeste | Semeste | Semeste
ri ril ritl riv rv r Vi r Vil r Vil
Co:rs 9 8 11 9 9 7 5 1
Crzd't 26 25 29 23 21 23 18 12

Four Year B.Tech (CSE) in Al & ML with Samatrix and IBM Program at a Glance

Semeste

Semeste | Semeste | Semeste | Semeste | Semeste | Semeste | Semeste
ri rii riii riv rv rVi r Vil r VIl
Co:rs 11 9 10 9 10 9 8 1
Crzd't 28 23 24 24 22 20 19 12

Four Year B.Tech (CSE) in Full Stack Development (FSD) Program at a Glance

Semeste | Semeste | Semeste | Semeste | Semeste | Semeste | Semeste | Semeste
ri ril ril riv rv r Vi r Vil rVill
Coe“rs 9 9 10 11 10 9 8 1
Crzd't 26 24 26 27 22 22 19 12
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Four Year B.Tech (CSE) in Cloud Computing (CC) Program at a Glance

Semeste | Semeste | Semeste | Semeste | Semeste | Semeste | Semeste | Semeste
ri ril ritl riv rv r Vi r Vil r Vil
Co:rs 9 9 10 10 11 10 5 1
C“Zd't 26 25 27 26 23 27 18 12
Four Year B.Tech (CSE) in UI/UX Program at a Glance
Semeste | Semeste | Semeste | Semeste | Semeste | Semeste | Semeste | Semeste
ri ril riii riv rv rVi r Vil rVilli
Co:rs 9 10 9 10 11 9 6 1
Crzd't 26 27 27 26 28 27 17 12
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6.1 Scheme of Studies as per Choice-Based Credit System (CBCS) and Learning Outcome-
Based Curriculum Framework (LOCF)

SEMESTER |
SNo Course Code | Course Title L P|C
1 | SE| ETMA105A | Applied Mathematics-I 3 - | 4
SE
2 ETPH109A | Engineering Physics 3 -1 4
3 | SE| UCES125A | Environmental Studies 3 -1 3
4 | SE| ETEC101A | Basics of Electrical & Electronics Engineering 3 -1 4
5 |SE| ETME101A | Basics of Mechanical Engineering 3 -1 4
SE
6 ETPH151A | Engineering Physics Lab - 211
7 | SE| ETEC151A | Basics of Electrical & Electronics Engineering Lab - 211
8 |SE| ETME151A | Basics of Mechanical Engineering Lab - 2|1
9 |SE Open Elective 4 - | 4
TOTAL 19 6 | 26
SEMESTER Il
SNo Course Code | Course Title T C
1 SE ETMA105A | Applied Mathematics-I1 1 4
CC - -
5 ETCS104A Introductlo_n to Computer Science and 1 4
Programming in Python
3 SE ETCH119A | Engineering Chemistry 1 4
4 SE ETEC 215A | Embedded Robotics and 10T - 4
5 SE ETME 155A | Engineering Graphics Lab - 1.5
CC . -
5 ETCS150A Introductlo_n to Computer Science and i 1
Programming in Python Lab
7 SE ETCH159A | Engineering Chemistry Lab - 1
8 SE ETME 157A | Workshop Practices - 1.5
SE Open Elective - 4
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TOTAL

17

10

25

SEMESTER I11

S.No

Course
Code

Course Title

CC

ETMAZ215A

Probability and Statistics

CcC

ETCS321A

Java Programming

CcC

ETCS231A

Discrete Mathematics

CcC

ETCS217A

Data Structures

SE

UCDM301A

Disaster Management

wlw|lw| w|s| ™

SE

ETCS367A

Java Programming Lab

SE

ETCS257A

Data Structures Lab

O|IN| O OB |WIN|IF

SE

MOOC

[EEN
o

SE

ETEC 210A

Digital Electronics

[EEN
[EEN

SE

ETEC 256A

Digital Electronics Lab

P A WP P WO O

TOTAL

20

N
©

SEMESTER IV

Z
o

Course
Code

Course Title

CC

ETCS222A

Computer Organization & Architecture

N

CcC

ETCS210A

Web Programming with Python and JavaScript

CcC

ETCS220A

Analysis and Design of Algorithms

CcC

ETCS307A

Database Management Systems

R

SE

ETMC602A

Essentials of Organizational Behaviour

SE

ETCS228A

Employability and Analytical Skills-I

Njw|lw|w|lw|w|

SE

ETCS 355A

Database Management Systems Lab

SE

ETCS262A

Analysis and Design of Algorithms Lab

SE

ETCS264A

Web Programming with Python and JavaScript Lab

| TOTAL

17

OIN[IN|N |1

M LI EI Y I E Y )
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SEMESTER V

S.No Course Course Title L P|C
Code
1 cc ELCZ\S Theory of Computation 3 -1 4
2 |CC ETCS211A | Operating Systems 3 - | 4
3 |CC ETCS304A | Computer Networks 3 - | 4
4 |SE ETCS367A | iOS Development Lab - 2|1
5 |SE ETCS365A | Computer Networks Lab - 2|1
6 |SE ETCS255A | Operating System Lab - 2|1
7 |SE ETCS381A | Practical Training | - -1
8 |SE ETCS325A | Employability and Analytical Skills-II 2 -1 2
9 |[SE ETCS375A | Mini Project - -1 3
TOTAL 11 6|21
SEMESTER VI

S.No ggggse Course Title L P|C
1 cC ETCS412A | Compiler Design 3 - | 4
2 cC ETCS401A | Artificial Intelligence 3 - | 4
3 cc EJZCA? Software Engineering 3 -1 4
4 SE ETCS451A | Artificial Intelligence Lab - 2|1
5 SE ETCS330A | Employability and Analytical Skills-111 2 -1 2

6 Elective |
(i |CC ETCS420A | Graph Theory 3 -1 3
(i) |CC ETCS309A | Distributed Computing Systems 3 -1 3
(iii) | CC ETCS310A | Advanced Computer Architecture 3 - 13
7 SE ETCS462A | Minor Project - - |5
TOTAL 14 2 |23
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SEMESTER VII

S.No gggfe Course Title L |T|P|C
1 SE ETCS464A | Major Project - -1-1686
2 SE ETCS481A | Practical Training Il - -]-1]2
3 SE Boot Camp (Training and Placement) 2 |- |- -
4 Elective - |1
_ cC ETCS426A | Natural Language Processing 41-1-]4
® SE ETCS465A | Natural Language Processing Lab - -121
§ cC ETCS424A | Data Warehousing and Data Mining 4 -| 4
(1) SE ETCS463A | Data Warehousing and Data Mining Lab - 2|1
cC ETCS423A | Neural Network 4 -| 4
(i) SE ETCS460A | Neural Network Lab - 2|1
5 Elective - 111
_ cC ETCS422A | Cloud Computing 4 - | 4
® SE ETCA362A | Cloud Computing Lab - 211
i CC ETCS421A | Internet of Things 4 -1 4
(1) SE ETCS457A | Internet of Things Lab - 211
cC ETCS425A | Machine Learning 4 -| 4
(i SE ETCS455A | Machine Learning Lab - 211
TOTAL 10 4|18
SEMESTER VIII
S.No Course Code | Course Title LIT|P|C
SE
1 ETCS490A Industrial Internship 12
TOTAL - - 112
Total Credits [C] 177

18




6.2 Syllabus of Common Courses in B.Tech. (CSE) Programme ,B.Tech - Computer
Science & Engineering (CSE) with Al & ML with academic support of Samatrix and IBM
programme, B.Tech- Computer Science Engineering with specialization in Full Stack
Development in Association with Xebia programme, B.Tech - Computer Science &
Engineering with specialization in Cloud Computing in association with Xebia programme
and B.Tech.(Computer Science & Engineering) (CSE) with specialization in UX/UI in

ETMA105A Applied Mathematics-I LT

Version 1.0 3 (1 |0

Pre-requisites/Exposure

Co-requisites -

Association with ImaginXP programme included here.

Course Objectives

o ~ w0 e

Provide the brief idea to students of Complex numbers and its applications

To understand and learn about the differential calculus and find the curve tracing.
Deliver a brief knowledge of Matrices and its properties.

Apply the concept of eigenvalue and eigenvector to find higher power of the matrix.

Recognize and find the general solution of ordinary differential equation

Course Outcomes
On completion of this course, the students will be able to

COL.
Cco2.

COs.
COA4.

COs.

CO6.

Understand and able to apply the basic concept of complex variable.

Recognize and able to apply the concepts of continuity and differentiability for complex
functions and solve the analytic function and its properties.

Applied the differential calculus method for curve tracing and radios of curvatures.

Use the characteristic polynomial to compute the eigenvalues and eigenvectors of a
square matrix and use them to Diagonalizable matrices when this is possible.

Explain the qualitative long-term behavior of the solutions to an ODE or system of
ODE's.

Demonstrate knowledge and understanding ordinary differential equations and how they
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relate to different modeling situations.

Catalog Description

Applied mathematics-1 is the mathematical study of basic concepts, principles, and application,
relate or unify various disciplines. The core of the program the following principles and their
mathematical formulations: complex number and variables, ordinary differential equations,
differential calculus and matrices.The concepts of applied mathematics-lare extremely useful in
physics, economics and social sciences, natural sciences, and engineering. Due to its broad range
of applications, linear algebra is one of the most widely taught subjects in college-level
mathematics.Important objectives of the linear algebra are to develop and strengthen the
students’ problem-solving skills and to teach them to read, write, speak, and think in the
language of mathematics. In particular, students learn how to apply the tools of calculus to a
variety of problem situations.

Course Content

Unit I: 10 lecture hours

Complex Numbers and Infinite Series: De Moivre's theorem, Roots of complex numbers,
Euler's theorem, Logarithmic Functions, Circular and Hyperbolic Functions, Convergence and
Divergence of Infinite series, Necessary condition for convergence, Positive term infinite series
test, Alternating series, Lebnitz test, Absolute and Conditional Convergence.

Unit I1: 10 lecture hours

Application of Differential Calculus: Successive differentiation, Leibnitz theorem (without
proof), Taylor’s and Maclaurin’s theorem and expansion of functions, Asymptotes (Cartesian
and polar), Curve Tracing, Curvature, Radius of Curvature.

Unit I11: 10 lecture hours
Matrices and its application: Elementary transformation, Inverse of matrix by elementary
operations, Rank, Linear and orthogonal transformations, Hermitian and skew - Hermitian forms,
Solutions of simultaneous linear equations, Eigen values, Eigen vectors and its properties, Caley

- Hamilton theorem (without proof), Diagonalisation of a matrix.

20



Unit IV: 10 lecture hours

Ordinary Differential Equations: Exact differential equations of first order and first degree,
Linear differential equations of higher order with constant coefficients, Variation of parameters,
Solution of simultaneous linear differential equations, Solution of homogeneous differenti