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PREFACE

Data Science is experiencing rapid and unplanned growth, spurred by the proliferation of complex
and rich data in science, industry and government. With data being collected everywhere,
including from smart phones, computers and televisions, there is a growing need to have qualified
scientists who can identify and apply algorithms and statistical models to interpret big data. More
than just analyzing information, data scientists utilize machine learning and software tools to
process and manipulate data to help organizations visualize and find meaning in their data. In
consultation with Deans, Faculty Members, Industry Experts, and University Alumni, the
Academic council constituted school-wise committees to draft the curriculum of B.Sc. (H) Data
Science. The primary emphasis is to designing a course that combines courses from the disciplines
of Statistics, Mathematics, and Computer Science and prepares students for careers in Big Data
Science & Analytics

The B.Sc.(H) Data Science program is spread over three years in six semesters. The total number
of credits are 145. The program is designed as per LOCF guidelines laid by UGC. The core course
includes specialized courses pertaining to Data Science and along with few cores courses that are
taught in B.Sc (H) Computer Science. The generic electives offered deal into statistical
mathematics necessary to strengthen the development of data science algorithms. Discipline
Specific Electives addresses the need to familiarize students with emerging areas in computer
science. The laboratories, besides supplementing the theory course should also expose the student
to the use of the latest software tools.

The present curriculum focuses on unique interdisciplinary educational experience allows students
the opportunity to acquire the broad base of knowledge and skills which employers are seeking.The
course is designed to attract international students making K.R. Mangalam a global place of higher
learning and research in engineering and technology.
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About K.R Mangalam University

The K.R. Mangalam Group has made a name for itself in the field of education. 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.

K.R. Mangalam University is the fastest-growing higher education institute in Gurugram, India.
K. R. Mangalam University was established under the Haryana Private University Act 2006,
received the approval of Haryana Legislature vide Amendment Act # 36 of 2013 and consent of
the Hon‘ble Governor of Haryana on 11th April 2013, which was published in the Gazette
notification vide Leg. N0.10/2013, dated 3rd May 2013.

Since its inception in 2013, the University has been striving to fulfil its prime objective of
transforming young lives through ground-breaking pedagogy, global collaborations, and world-
class infrastructure. Resources at K.R Mangalam University have been continuously upgraded to
optimize opportunities for the students. Our students are groomed in a truly interdisciplinary
environment where they grow up with integrative skills through interaction with students from
engineering, social sciences, management and other study streams.

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. Toprovide job oriented professional education to the Indian student community with particular
focus on Haryana.



About School of Engineering & Technology (SOET)

School of Engineering and Technology (SOET), K.R. Mangalam University is dedicated to
fostering innovation, excellence, and advancement in engineering and technology. Empowering
the new generation of change-makers by imparting exceptional understanding and intellect to
facilitate the creation of highly sophisticated futuristic solutions. Our well-qualified academicians,
accomplished researchers and industry insiders are focused on imparting their extensive
knowledge and expertise to students through various lectures, workshops, industrial visits,
projects, and competitions throughout the year ensuring that students receive a comprehensive
education that blends theory with practical application.

These programs offered at SOET have the distinct objective of equipping the students with
knowledge, skills and attitudes 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, and experienced researchers
to deliver a unique hands-on and multi-disciplinary learning experience.

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

School Vision

To create, disseminate, and apply knowledge in science and technology to meet the higher
education needs of India and the global society, To serve as an institutional model of excellence
in scientific and technical education characterized by integration of teaching, research and
innovation.

School Mission

M1: To create an environment where teaching and learning are prioritized, with all support
activities being held accountable for their success.

M2: To strengthen the institution's position as the school of choice for students across the State &
Nation.

M3: To promote creative, immersive, and lifelong learning skills while addressing societal
concerns.

M4: To promote co- and extra-curricular activities for overall personality development of the
students.

M5: To promote and undertake all-inclusive research and development activities.



M6: To instill in learners an entrepreneurial mindset and principles.

M7: Enhance industrial, institutional, national, and international partnerships for symbiotic
relationships.

M8: To help students acquire and develop knowledge, skills and leadership qualities of the 21st
Century and beyond.

Programmes offered by the School

School offers undergraduate B. Tech Program, B.Sc. (Hons) Program, postgraduate M. Tech
Program, and Doctoral Program. All these programs are designed to impart scientific knowledge
to the students and provide theoretical and practical training in their respective fields.

B.Sc.(H) Data Science

This program is focuses on three main components: Big Data, Machine Learning, and Modelling
in Data Science. It is an interdisciplinary programme which uses scientific processes, approaches,
methods, systems and algorithms to extract requisite insights and information from structured and
unstructured data. The curriculum is designed in a way to help student apply the tools and statistics
to meet organizational challenges. An initiative to make the teaching-learning framework better
and enhance the student learning outcomes, the school 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 with
mathematics as one of the subjects and with an overall aggregate of 50% or more.

Course Outline: Python Programming / Data Modelling/ Probability and Statistics / Artificial
Intelligence / Databases / Predictive Modelling / Statistical Data Analysis/ Neural Networks.

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

Program Educational Objectives (PEO)

PEO 1: To develop graduates who have strong foundation of knowledge and skills in the field of
computer science and engineering.

PEO 2. To develop graduates who are employable in industries/public sector/research
organizations or work as an entrepreneur.



PEO 3: To foster graduates who can provide solutions to challenging problems in their profession
by applying computer engineering theory and practices.

PEO 4: To encourage graduates who can provide leadership and are effective in multidisciplinary
environment.

PEO 5: To develop ability to demonstrate team work with the ability of leadership, analytical
reasoning for solving time critical problems and strong human values for responsible professional.

PEO 6: To impart knowledge and skills to analyze, design, test and implement diverse range of
technology.

Program 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 technigues, 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.

Programme Specific Outcomes (PSO)- B.Sc.(H) Data Science

PSO 1 Application of Concepts: Apply guantitative modelling and data analysis techniques to
the solution of real world business problems, communicate findings, and effectively present results
using principles of data science and data mining software’s.

PSO 2 Ethics: Recognize and analyse ethical issues in business related to intellectual property,
data security, integrity, and privacy.

PSO 3 Analysis: Utilize the data science theories for societal and environmental concerns.

Program Duration

The maximum completion period of the B.Sc.(H) Data Science offered by the University shall be
three years.

Class Timings

The classes will be held from Monday to Friday from 09:10 am to 04:00 pm.



Scheme of Studies and Syllabi

The schem of studies and syllabi of B.Sc.(H) Data Science 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.

Three Years B.Sc. (H) (Data Science) Program at a Glance

Semester | Semester | Semester | Semester | Semester | Semester Total
| 11 11 v V VI
Course 8 8 10 9 10 8 53
Credit 22 22 26 26 21 28 145

Scheme of Studies as per Learning Outcome Based Curriculum Framework (LOCF) and
Choice Based Credit System (CBCS)

SEMESTER I
Categor COURSE plc EMP/ENT/SE/
SNO y CODE COURSE TITLE OP
1 SEC ETCS308A | Web Technologies -| 3| SE/EMP/OP
2 GE ETPH103A | Mechanics -4 SE
COMMUNICATION
3 AEC UCCS 155A SKILLS -4 SE
Introduction to Computer
ETCS104A | Science and Programming -4 EMP/OP
4 CcC in Python
Management Thoughts and
ETMC121A S E
5 SEC ¢ Applications 03 S
Introduction to Computer
ETCS150A | Science and Programming 2 EMP/OP
6 CcC in Python Lab 1




WEB TECHNOLOGIES
7 SEC ETCA164A LAB - SE/EMP/OP
8 GE ETPH153A MECHANICS lab 0 SE
TOTAL .
.
SEMESTER II
EMP/E
SN | Categor | COURSE NT/SE/
O |y CODE COURSE TITLE C OP
ORDINARY DIFFERENTIAL SE
1 GE ETMA124A | EQUATIONS
) AEC UCES125A | ENVIRONMENTAL STUDIES 3| SE
LANGUAGES OF DATA 2| Emp
3 cC ETCS501A | MODELING
4 | SEC OPEN ELECTIVE 3| SE
OBJECT ORIENTED
5 cc ETCS112A PROGRAMMING 4 | SE/OP
LANGUAGES OF DATA 1 EMP
6 cC ETCS551A | MODELING LAB
OBJECT ORIENTED
7 ccC ETCSI60A | bROGRAMMING LAB 1| Se/op
ORDINARY DIFFERENTIAL
GE ETMAL74A EQUATIONS LAB 2 SE
TOTAL ;
SEMESTER I11
1 ce ETCS211A | OPERATING SYSTEMS SE
) ce ETCS217A | DATA STRUCTURES SE/EMP
3 ce ETCS304A | COMPUTER NETWORKS EMP/OP
ETMA215 | PROBABILITY AND S
4 GE A STATISTICS

10




PCC ETCS231A | Discrete Mathematics SE/OP
cC ETCS255A | OPERATING SYSTEMS LAB SE
cC ETCS365A | COMPUTER NETWORKS LAB EMP/OP
cC ETCS 257A | DATA STRUCTURES LAB SE/EMP
UCDM301
AEC A DISASTER MANAGEMENT SE
TOTAL
SEMESTER IV
CC ETC:202 SOFTWARE ENGINEERING | 3 EMP/ENT/O
ETCS401 | ARTIFICAL
cc A INTELLIGENCE 3 EMP/ENT
cC ETCS307 | DATABASE 3 EMP/ENT/O
A MANAGEMENT SYSTEMS P
GE ETM:ZM LINEAR ALGEBRA 5 SE
ETCS ANALYSIS AND DESIGN
cc 220A OF ALGORITHMS 3 SE/EMP
cC ETCS252 | SOFTWARE ENGINEERING ) EMP/ENT/O
A LAB P
ETCS451 | ARTIFICAL
cc A INTELLIGENCE LAB ) EMP/ENT
DATABASE
CcC ETCS MANAGEMENT SYSTEMS - EMP/ENT/O
355A P
LAB
ETCS262 | Analysis and Design of
cc A Algorithms Lab ) SE/EMP
TOTAL 21
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SEMESTER V

ETCS502 | STATISTICAL DATA EMP/ENT/
1 CC A ANALYSIS CcC
ETCS503 | DATA MINING AND EMP/ENT/
2 CC A PREDICTIVE MODELING CcC
ETCS552 | STATISTICAL DATA EMP/ENT/
3 CC A ANALYSIS LAB cC
ETCS553 | DATA MINING AND EMP/ENT/
4 CC A PREDICTIVE MODELING LAB CcC
ETCS301 -
5 SEC A Programming in MATLAB SE/SEC
ETCS350 _—
5 SEC A Programming in MATLAB LAB SE/SEC
7 DSE DSE -1
8 DSE DSE -1 LAB
9 DSE DSE -2
10 DSE DSE - LAB
TOTAL
DSE -1
n CcC ETCS409A Advanced Computer Networks - 1- 13
i
SE ETCS452A Advanced Computer Networks Lab - 12 |1
CcC ETCS410A Mobile and Wireless Communication - |-
i . . ——
(ii) SE ETCSAS3A Mobile and Wireless Communication PR
Lab
(i) CcC ETCS411A Machine Learning - |- |3
iii
SE ETCS455A Machine Learning Lab - 12 |1
DSE -2
i) CC ETCS517A Soft Computing - |-
i
SE ETCS559A Soft Computing Lab - |2

12




(i) CC ETCS519A Big Data Analytics and Visualization |3 |- [- |3
ii
SE ETCS563A Big Data Analytics and Visualization |- |- |2 |1
(i) CC ETCS515A Ethical Hacking 3 |- 1- 13
iii
SE ETCS557A Ethical Hacking Lab - - 12 |1
SEMESTER VI
1 CcC ETC:SZO Internet Technologies 3 1 4 EMP
ETCS519
2| cc A BLOCKCHAINS o B EMP
ETCS222 | Computer Organization &
3 cc A Architecture 3 1 4 SE
4 cC ETC:423 Neural Network 4 - | -14 EMP/ENT
ETCS561
°| cC A BLOCKCHAINS LAB % EMP
6 | DSE DSE -3 4 - | -14
7| DpsE DSE -3 LAB - - ]21
8 | PROJ ETCS464 Major Project ) 1 6 EMP/ENT/DS
A 2 E
112
TOTAL 17 3 6|8
TOTAL CREDITS 145
DSE -3
g ETCS422A | Cloud Computing 4 - - 4
(i)
2 ETCA362A | Cloud Computing Lab - - 2 1
g ETCS424A | Data Warehousing and Data Mining 4 - - 4
(ii) . —
: ETCS463A E;kt)a Warehousing and Data Mining ) ) 5 1

13




g ETCS421A | Internet of Things 4 - - 4
(iii)

: ETCS457A | Internet of Things Lab - - 2 1

DSE -4
: ETCS464A | Major Project - - 12 | 6
Semester |

ETCS316A Web Technologies LIT|P|C
Version 1.0 3/{0(0(3

Pre-requisites/Exposure Basics of HTML
Co-requisites -

Course Objectives

Analyze a web page and identify its elements and attributes.

Create web pages using XHTML and Cascading Style Sheets.

Build dynamic web pages using JavaScript (Client side programming).
Create XML documents and Schemas.

Build interactive web applications using AJAX.

ok~ E

Course Outcomes
Upon completion of the course the students will be able to:

COLl. Create a well-designed and well-formed, professional Web site utilizing the most current
standards and practices

CO2. Demonstrate knowledge in web technologies including HTML, XHTML, CSS, image
editing software, web authoring software, and client-side scripting

COa3. Create client-side scripts to add interactivity to Web pages

CO4. Select appropriate Web tools for a Web development project

CO5. Identify Web authoring obstacles created by the availability of various web browsers and
markup language versions

Catalog Description

This course is an introduction to Web site development and the technologies behind it. Students
will learn how to design and develop Web pages using current technologies and tools. Topics

14




covered will include the World Wide Web, HTML, Cascading Style Sheets (CSS) and XML. The
focus of this course is on dynamic HTML, a collection of web technologies such as HTML and
scripting languages used together to create interactive and animated Web pages. Students will learn
to program client-side scripts using JavaScript and the Document Object Model to transform static
Web pages created with HTML and CSS into dynamic Web pages.

Course Content

Unit I: 8 lecture hours

Concept of WWW, Internet and WWW, HTTP Protocol: Request and Response, Web
browser and Web servers, Features of Web 2.0, Common terminology: IP Addressing,
URLs, Domain names. Website Creation and maintenance, Web Hosting and Publishing
Concepts, Search Engines and their working. HTML.: Introduction to HTML, HTML
Document structure tags, HTML comments, Text formatting, inserting special characters,
anchor tag, adding images and sound, lists: types of lists, tables, frames and floating frames,
Developing Forms, Image maps, formatting and fonts, commenting code, color, hyperlink,
lists, tables, images, forms, XHTML, Meta tags, Character entities, frames and frame sets,

Unit I1: 12 lecture hours

Client-side scripting: JavaScript - Data Types, Control Statements, operators, Built-in and User
Defined Functions, Objects in JavaScript, Handling Events. HTML Document Object Model. Page
Styling: Separation of content and presentation in HTML, Cascading Style Sheets - Types of Style
Sheets — Internal, inline and External style sheets, customizing common HTML elements, types of
CSS selectors

Unit I11: 12 lecture hours
Concepts of effective web design, Web design issues including Browser, Bandwidth and Cache,
Display resolution, Look and Feel of the Website, Page Layout and linking, User centric design,
Sitemap, Planning and publishing website, Designing effective navigation, Browser architecture
and Web site structure

Unit IV: 8 lecture hours
XML.: Introduction to XML-Mark up languages, Features of Mark-up languages, XML Naming

rules, Building block of XML, Document, Difference between HTML & XML, Components of
XML, XML Parser, DTD’s Using XML with HTML and CSS.

15



Introduction to Web Services, UDDI, SOAP, WSDL, Web Service Architecture, Developing and
deploying web services. AJAX -Introduction AJAX programming, Improving web page
performance using AJAX.

Text Books

1. Internet and World Wide Web, Deitel H.M., P.J.Deitel , Pearson

Reference Books/Materials

1.Web Technologies, Uttam K. Roy, Oxford University Press

2. HTML Black Book, Stephen Holzner, Wiley Dreamtech.

3. Web Technology, Rajkamal, Tata McGraw-Hill.

4. Web Technologies: A Computer Science Perspective, Jeffrey C. Jackson, Pearson.
5. XML: How to Program, Deitel & Deitel Nieto

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination
Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs

Mapped Program
Course Outcomes (COs) PP g
Outcomes
Create a well-designed and well-formed, professional Web
Cco1 site utilizing the most current standards and practices PO1
Demonstrate knowledge in web technologies including
cO2 HTML_, XHTML, CSS, mage e_dltlng _software, web PO
authoring software, and client-side scripting

16



Create client-side scripts to add interactivity to Web pages

COs3 PO5
Select appropriate Web tools for a Web development
CO4 project PO2
Identify Web authoring obstacles created by the
CO5 availability of various web browsers and markup language PO3
versions
En |Pr |[De|Co |M |Th |En |Et |In | Co |Pro | Lif | Ap | Ethi| Ana
gin | obl |sig {nd |od [e |vir |hic | div| mm | ject |e- plic | cs lysi
eer {em |n/d|uct|em|en [on |s idu [uni | ma |lon | atio S
ing|an |ev |inv|too | gin| me al |cati [nag | g n of
Kn | aly | elo | est || eer | nt or (on |em |Lea |Con
Ow | sis | pm |iga|us [an |an tea ent | rnin | cept
led ent [tio [ag |d |d m and | ¢ S
ge of |ns |e |so |sus Wo fina
sol | of cie | tai rk nce
uti | co ty | na
on | mp bil
S lex ity
pr
obl
em
S
Course : PO | PO |PO | PO |PO|PO|PO|PO|PO|PO |PO |PO
Code Course Title 1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |PS [PS |PS
01 |02 |03
WEB
iTCSSlG 'IIE'ECHNOLOGI 2 2 2 3 3 3

1=weakly mapped

2= moderately mapped

3=strongly mapped
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ETPH103A Mechanics LIT|IP|C
Version 1.0 4
Pre-requisites/Exposure Basic Physics and Mathematics

Co-requisites

o
o
I

Course Objectives

1. To acquire the knowledge of fundamentals of motion of objects, work, energy and collisions
2. To understand the concepts of rotational dynamics, elasticity and fluid motion.

3. To gain insight to the theory of gravitation and oscillations.

4. To have an insight about non-inertial systems and Special Theory of Relativity.

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

COL1. Better understand the laws of physics governing the motion of physical objects and
relationship between force, work and energy.

CO2. Comprehend the concept of rotational motion of objects, elastic properties of the
materials and motion of fluids.

CO03. Have an understanding of motion under gravitational force of attraction and simple
harmonic motion.

CO4. Gain deeper understanding of Special Theory of Relativity, Lorentz
Transformation, Mass energy transformations.

Catalog Description
This course is intended to introduce the basic concepts of physics related to motion of objects. It
discusses the logic behind many events that we observe around us in day to day life. It emphasizes

on the relationship between force, matter and motion under different circumstances. This course
is a bridge between the basic and advance concepts of physics.

Course Content

Fundamentals of Dynamics: Reference frames. Inertial frames; Review of Newton’s Laws of
Motion. Galilean transformations; Galilean invariance. Momentum of variable-mass system:
motion of rocket. Motion of a projectile in Uniform gravitational field Dynamics of a system of
particles. Centre of Mass. Principle of conservation of momentum. Impulse. (6 Lectures)

18



Work and Energy: Work and Kinetic Energy Theorem. Conservative and non-conservative
forces. Potential Energy. Energy diagram. Stable and unstable equilibrium. Elastic potential
energy. Force as gradient of potential energy. Work & Potential energy. Work done by non
conservative forces. Law of conservation of Energy. (4 Lectures)

Collisions: Elastic and inelastic collisions between particles. Centre of Mass and Laboratory
frames. (3 Lectures)

Rotational Dynamics: Angular momentum of a particle and system of particles. Torque. Principle
of conservation of angular momentum. Rotation about a fixed axis. Moment of Inertia. Calculation
of moment of inertia for rectangular, cylindrical and spherical bodies. Kinetic energy of rotation.
Motion involving both translation and rotation. (12 Lectures)

Elasticity: Relation between Elastic constants. Twisting torque on a Cylinder or Wire.(3 Lectures)

Fluid Motion: Kinematics of Moving Fluids: Poiseuille’s Equation for Flow of a Liquid through
a Capillary Tube. (2 Lectures)

Gravitation and Central Force Motion: Law of gravitation. Gravitational potential energy.
Inertial and gravitational mass. Potential and field due to spherical shell and solid sphere. (3
Lectures)

Motion of a particle under a central force field. Two-body problem and its reduction to one-body
problem and its solution. The energy equation and energy diagram. Kepler’s Laws. Satellite
incircular orbit and applications. Geosynchronous orbits. Weightlessness. Basic idea of
globalpositioning system (GPS). (6 Lectures)

Oscillations: SHM: Simple Harmonic Oscillations. Differential equation of SHM and its solution.
Kinetic energy, potential energy, total energy and their time-average values. Dampedoscillation.
Forced oscillations: Transient and steady states; Resonance, sharpness of resonance; power
dissipation and Quality Factor. (7 Lectures)

Non-Inertial Systems: Non-inertial frames and fictitious forces. Uniformly rotating frame. Laws
of Physics in rotating coordinate systems. Centrifugal force. Coriolis force and its applications.
Components of Velocity and Acceleration in Cylindrical and Spherical Coordinate Systems. (4
Lectures)

Special Theory of Relativity: Michelson-Morley Experiment and its outcome. Postulates of
Special Theory of Relativity. Lorentz Transformations. Simultaneity and order of events. Lorentz
contraction. Time dilation. Relativistic transformation of velocity, frequency and wave number.
Relativistic addition of velocities. Variation of mass with velocity. Massless Particles. Mass energy
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Equivalence. Relativistic Doppler effect. Relativistic Kinematics. Transformation of Energy and
Momentum. (10 Lectures)

Text books:
1. Mechanics, D.S. Mathur, S. Chand and Company Limited, 2000

Reference book(s) [RB]:

1. An introduction to mechanics, D. Kleppner, R.J. Kolenkow, 1973, McGraw-Hill.

2. Mechanics, Berkeley Physics, vol.1, C.Kittel, W.Knight, et.al. 2007, Tata McGraw-Hill.

3. Physics, Resnick, Halliday and Walker 8/e. 2008, Wiley.

4. Analytical Mechanics, G.R. Fowles and G.L. Cassiday. 2005, Cengage Learning

5. Feynman Lectures, Vol. I, R.P.Feynman, R.B.Leighton, M.Sands, 2008, Pearson Education
6. Introduction to Special Relativity, R. Resnick, 2005, John Wiley and Sons.

7. University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination
Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs

M P
Course Outcomes (COs) apped Program
Outcomes
Better understand the laws of physics governing the motion
of physical objects and relationship between force, work | PO1, PO2, PO3
COo1
and energy. & PO6
Com_prehend t_he concept of r_otatlonal mf)tlon of (_)bjects, POL PO2. PO3
CO2 elastic properties of the materials and motion of fluids.
& PO6
Have an l_Jnderstan_dmg of motlo_n unde_r gravitational force POL PO2, PO3
COo3 of attraction and simple harmonic motion. & POG
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Cou Gain deeper understanding of Special Theory of Relativity, | PO1, PO2, PO3
Lorentz Transformation, Mass energy transformations. & PO6
En [Pr |[De |Co |M |Th |En |Et |In | Co |Proj| Life | Ap | Ethi | Ana
gin |obl |sig |nd |od |e |vir |[hic|div|mm |ect |- plic | cs lysi
eer {[em |n/d fuct |ern|en |on |s idu |uni | ma |lon | atio S
ing [an |ev |inv |too | gin | me al |cati [nag | g n of
Kn |aly |elo | esti || eer | nt or |on |eme |Lea | Con
ow | Sis |pm |gat |us |an |an tea nt | rnin | cept
led ent [ion |ag |d |d m and | g S
ge of |s e |so |sus Wo fina
sol | of cie | tai rk nce
uti | co ty | na
on | mp bil
S lex ity
pro
ble
ms
Course Course PO |PO |PO |[PO |PO PO | PO |PO|PO|PO |PO |PO
Code Title 1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |PS |PS |PS
01 |02 |03
iTPHlO? Mechanics | 2 2 | 2 2 3 2

1=weakly mapped
2= moderately mapped

3=strongly mapped
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UCCS 155A Communication Skills LIT|P|C
Version 1.0 4
Pre-requisites/Exposure --
Co-requisites --

o
o
IS

Course Objectives

Understand the basics of Grammar to improve written and oral communication skills.
Understand the correct form of English with proficiency

Improve student’s personality and enhance their self-confidence.

Improve professional communication.

Enhance academic writing skills.

o wdNE

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

COL1. Understand the basics of Grammar to improve written and oral communication skills
CO2. Understand the correct form of English with proficiency

CO3. Improve student’s personality and enhance their self-confidence

CO4. Improve professional communication

CO5. Enhance academic writing skills

Catalog Description

This learning program with its practice-based learning tasks will facilitate the learners to enhance
their communication skills in a modern and globalized context, enhance their linguistic and
communicative competence and hone their interpersonal skills.

Course Content

UNIT I 10 lecture hours

Introduction to Communication: Importance of Communication Skills, Meaning, Forms &
Types of Communication; Process of Communication; Principles of Effective
Communication/7Cs, Barriers in Communication  (Interpersonal, Intrapersonal and
Organizational).
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UNIT 11 10 lecture hours

Academic Writing: Précis (Summary — Abstract — Synopsis — Paraphrase — Précis: Methods),
Letter & Résumeé (Letter Structure & Elements — Types of letter: Application & Cover -
Acknowledgement — Recommendation — Appreciation — Acceptance — Apology — Complaint —
Inquiry).Writing a proposal and synopsis. Structure of a research paper. Citations and plagiarism.

UNIT 11 10 lecture hours

Technology-Enabled Communication: Using technology in communication tasks, E-mails, tools
for constructing messages, Computer tools for gathering and collecting information; Different
virtual medium of communication.

UNIT IV 10 lecture hours

Building Vocabulary: Word Formation (by adding suffixes and prefixes); Common Errors;
Words Often Confused; One word substitution, Homonyms and Homophones; Antonyms
&Synonyms, Phrasal Verbs, Idioms & Proverbs ( 25 each); Commonly used foreign words(15 in
number);

UNIT V 10 lecture hours

Personality Development: Etiquettes& Manners; Attitude, Self-esteem & Self-reliance; Public
Speaking; Work habits (punctuality, prioritizing work, bringing solution to problems), Body
Language: Posture, Gesture, Eye Contact, Facial Expressions; Presentation Skills/ Techniques.

Text book [TB]:

1. Kumar, Sanjay and Pushplata. Communication Skills. Oxford University Press, 2015.

Reference Books/Materials

1. Mitra, Barun K. Personality Development and Soft Skills. Oxford University Press, 2012.

2. Tickoo, M.L., A. E.Subramanian and P.R.Subramaniam. Intermediate Grammar, Usage
and Composition. Orient Blackswan, 1976.

3. Bhaskar, W.W.S., AND Prabhu, NS., “ English Through Reading”, Publisher:
MacMillan,1978

4. Business Correspondence and Report Writing” -Sharma, R.C. and Mohan K. Publisher:
Tata McGraw Hill1994
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5. Communications in Tourism & Hospitality- Lynn Van Der Wagen, Publisher:
HospitalityPress

Business Communication-K.K.Sinha

Essentials of Business Communication By Marey Ellen Guffey, Publisher: ThompsonPress
How to win Friends and Influence People By Dale Carnegie, Publisher: Pocket Books
Basic Business Communication By Lesikar&Flatley, Publisher Tata McGraw Hills

10 Body Language By Allan Pease, Publisher SheldonPress

© o N

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination
Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs

M Program
Course Outcomes (COs) apped Progra
Outcomes

Understand the basics of Grammar to improve written and

CO1 oral communication skills PO10

CO? Understand the correct form of English with proficiency PO10
Improve student’s personality and enhance their self-

Co3 confidence PO12

cO4 Improve professional communication. PO10

CO5 Enhance academic writing skills POL0
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Introduction to Computer Science and LIT|P|C

ETCS 104A Programming in Python

Version 1.0 31104
Pre-requisites/Exposure --
Co-requisites --

Course Objectives

e Provide an understanding of the role computation can play in solving problems.

e Help students, including those who do not plan to major in Computer Science and Electrical
Engineering, feel confident of their ability to write small programs that allow them to
accomplish useful goals.

e Position students so that they can compete for research projects and excel in subjects with
programming components.

Course Outcomes

On completion of this course, the students will be able to
COL. Develop solutions to simple computational problems using Python programs.
CO2. Solve problems using conditionals and loops in Python. Develop Python
programs by defining functions and calling them.
CO3. Use Python lists, tuples and dictionaries for representing compound data.
CO4. Develop Python programs using files.

Catalog Description

Introduction to Computer and Programming in Python is intended for students with little or no
programming experience. It aims to provide students with an understanding of the role
computation can play in solving problems and to help students, regardless of their major, feel
justifiably confident of their ability to write small programs that allow them to accomplish useful
goals. The class will use the Python 3.5 programming language..

UNIT I

Introduction to Programming: Introduction to components of a computer system (disks, memory,
processor, where a program is stored and executed, operating system, compilers etc.)

Idea of Algorithm: steps to solve logical and numerical problems. Representation of Algorithm:

Flowchart / Pseudo code with examples. From algorithms to programs; source code, variables
(with data types) variables and memory locations, Syntax and Logical Errors in compilation, object
and executable code
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UNIT I

Introduction to Python: The basic elements of python, Branching Programs, Control Structures,
Strings and Input, Iteration, String Manipulation, Guess and Check, Approximations, Bisection,
Functions, Scoping and Abstraction: Functions and scoping, Specifications, Recursion, Global
variables, Modules, Files

Unit 1

Classes and Object: Oriented Programming: Abstract Data Types and Classes, Inheritance,
Encapsulation and Information Hiding, Handling Exceptions, Decorators

Unit IV

Simple Algorithms and Data structures: File Handling, Search Algorithms, Sorting, Algorithms,
Hash Tables,

TEXT BOOKS:

John V Guttag. “Introduction to Computation and Programming Using Python”, Prentice Hall of
India

Reference Books

1. R. Nageswara Rao, “Core Python Programming”, Dreamtech

Wesley J. Chun. “Core Python Programming, Second Edition”, Prentice Hall

3. Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser, “Data Structures and
Algorithms in Python”, Wiley

4. Kenneth A. Lambert, “Fundamentals of Python,First Programs”, CENGAGE Publication

N

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination
Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50
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Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and Pos
M P
Course Outcomes (COs) apped Program
Outcomes

Develop algorithmic solutions to simple computational

Co1 problems PO1
Demonstrate programs using simple Python statements

CO2 and expressions PO1
Explain control flow and functions concept in Python

COo3 for solving problems PO2
Use Python data structures — lists, tuples & dictionaries

CO4 for representing compound data PO3
Explain files, exception, modules and packages in

CO5 Python for solving problems PO4
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Course Title
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A :
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1=weakly mapped
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3=strongly mapped
ETMC 121A Management Thoughts and Applications T|P|C
Version 1.0 0/0|3

Pre-requisites/Exposure

Basics of Management

Co-requisites

Course Objectives

1. The course aims at providing fundamental knowledge and exposure to the concepts,
theories and practices in the field of management.
2. Observe and evaluate the influence of historical forces on the current practice of

management.

3. To understand the concept of Managerial function.

Course Outcomes

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

COL. Practice the process of management's four functions: planning, organizing, leading, and

controlling.
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CO2. Identify and properly use vocabularies within the field of management to articulate one's
own position on a specific management issue and communicate effectively with varied
audiences.

COa3. Evaluate leadership styles and motivation theory to anticipate the consequences of each
leadership style and motivation theory.

CO4. Apply course concepts and theory in a practical context.

Catalog Description

This course introduces the student to the management process. The course takes an integrated
approach to management by examining the role of the manager from a traditional and
contemporary perspective while applying decision-making and critical-thinking skills to the
challenges facing managers in today’s globally diverse environment. The course examines the
techniques for controlling, planning, organizing resources and leading the workforce.

Course Content

Unit I: 10 lecture hours

Introduction: Concept, Nature, Process and Significance of Management; Managerial Levels,
Skills, Functions and Roles; Management v/s Administration; Coordination as Essence of
Management; Development of Management Thought: Classical, Neo-Classical, Behavioral,
Systems and Contingency Approaches.

Unit I1: 12 lecture hours

Planning: Nature, Scope and Objectives of Planning; Types of Plans; Planning Process; Business
Forecasting; MBO; Concept, Types, Process and Techniques of Decision-Making; Bounded
Rationality.

Organizing: Concept, Nature, Process and Significance; Principles of an Organization; Span of
Control; Departmentation; Types of an Organization; Authority-Responsibility; Delegation and
Decentralization; Formal and Informal Organization.

Unit 111: 10 lecture hours

Staffing: Concept, Nature and Importance of Staffing; Motivating and Leading: Nature and
Importance of Motivation; Types of Motivation; Theories of Motivation-Maslow, Herzberg, X,
Y and Z; Leadership - Meaning and Importance; Traits of a Leader; Leadership Styles - Likert's
Systems of Management; Tannenbaum & Schmidt Model and Managerial Grid.
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Unit IV: 8 lecture hours

Controlling: Nature and Scope of Control; Types of Control; Control Process; Control
Techniques - Traditional and Modern; Effective Control System.

TEXT BOOK:

1. Koontz, Cannice, and Weihrich (2014). Management- A Global, Innovative and
Entrepreneurial Perspective (14" Edition). New Delhi: Tata McGraw Hill Publishing
Company.

REFERENCE BOOKS:

1. Stoner, Freeman and Gilbert Jr. (2013). Management (6" Edition). New Delhi: Pearson
Prentice Hall of India.

2. Chopra R. K., Mohan Puneet, & Sharma Vandana (2010). Principles & Practices of
Management. New Delhi: Sun India Publication.

3. Tripathi P. C. & Reddy P. N. (2015). Principles & Practices of Management (5" Edition).
New Delhi: Tata McGraw Hill Publishing House.

4. Gupta, C.B (2016). Management Concepts and Practices. New Delhi: Sultan Chand and
Sons.

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination
Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs

Mapped Program

Course Outcomes (COs) Outcomes
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CcO1 Practice the process of management's four functions: PO3
planning, organizing, leading, and controlling
Identify and properly use vocabularies within the field of
management to articulate one's own position on a specific
CO2 . ) i : : PO10
management issue and communicate effectively with varied
audiences.
Evaluate leadership styles and motivation theory to
Co3 anticipate the consequences of each leadership style and PO4
motivation theory.
CO4 Apply course concepts and theory in a practical context. PO11
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Introduction to Computer Science and LIT|P|C

ETCS 150A Programming in Python Lab

Version 1.0 0|0]2]|1

Pre-requisites/Exposure -

Co-requisites --

Course Objectives

e Provide an understanding of the role computation can play in solving problems.

e Help students, including those who do not plan to major in Computer Science and Electrical
Engineering, feel confident of their ability to write small programs that allow them to
accomplish useful goals.

o Position students so that they can compete for research projects and excel in subjects with
programming components.

Course Outcomes

On completion of this course, the students will be able to
CO1. Develop solutions to simple computational problems using Python programs.
CO2. Solve problems using conditionals and loops in Python.Develop Python
programs by defining functions and calling them.
CO03. Use Python lists, tuples and dictionaries for representing compound data.
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CO4. Develop Python programs using files.

Catalog Description

Introduction to Computer and Programming in Python is intended for students with little or no
programming experience. It aims to provide students with an understanding of the role
computation can play in solving problems and to help students, regardless of their major, feel
justifiably confident of their ability to write small programs that allow them to accomplish useful
goals. The class will use the Python 3.5 programming language.

UNIT I

Introduction to Programming: Introduction to components of a computer system (disks, memory,
processor, where a program is stored and executed, operating system, compilers etc.)

Idea of Algorithm: steps to solve logical and numerical problems. Representation of Algorithm:

Flowchart / Pseudo code with examples. From algorithms to programs; source code, variables
(with data types) variables and memory locations, Syntax and Logical Errors in compilation, object
and executable code

UNIT Il

Introduction to Python: The basic elements of python, Branching Programs, Control Structures,
Strings and Input, Iteration, String Manipulation, Guess and Check, Approximations, Bisection,
Functions, Scoping and Abstraction: Functions and scoping, Specifications, Recursion, Global
variables, Modules, Files

Unit 111

Classes and Object: Oriented Programming: Abstract Data Types and Classes, Inheritance,
Encapsulation and Information Hiding, Handling Exceptions, Decorators

Unit IV

Simple Algorithms and Data structures: File Handling, Search Algorithms, Sorting, Algorithms,
Hash Tables,

Course Content

LIST OF EXPERIMENTS
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1 Develop programs to understand the control structures of python | 5 (b hours
2 Develop programs to implement list 2 lab hours
3 Develop programs to implement Dictionary 2 lab hours
4 Develop programs to implement tuples 2 lab hours
5 Develop programs to implement function with stress on scoping | 5 |ab hours
6 Develop programs to implement classes and objects 2 lab hours
7 Develop programs to implement exception handling 2 lab hours
8 Develop programs to implement linear search and binary search | 5 b hours
9 Develop programs to implement insertion sort 2 lab hours
10 | Develop programs to implement bubble sort 2 lab hours
11 | Develop programs to implement quick sort 2 lab hours
TEXT BOOKS:

1. John V Guttag. “Introduction to Computation and Programming Using Python”, Prentice

Hall of India

Reference Books

N

R. Nageswara Rao, “Core Python Programming”, Dreamtech

Wesley J. Chun. “Core Python Programming, Second Edition”, Prentice Hall

Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser, “Data Structures and

Algorithms in Python”, Wiley

Kenneth A. Lambert, “Fundamentals of Python,First Programs”, CENGAGE Publication

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination
Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%0) 10 10 20 10 50
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Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and Pos

Course Outcomes (COs)

Mapped Program

Outcomes
Develop algorithmic solutions to simple computational
CO1 problems PO1
Demonstrate programs using simple Python statements
CO2 and expressions PO1
Explain control flow and functions concept in Python for
CO3 solving problems PO2
Use Python data structures — lists, tuples & dictionaries
CO4 for representing compound data PO3
Explain files, exception, modules and packages in Python
CO5 for solving problems PO4
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ETCAL164A

Web Technologies Lab

Version 1.0

o

N
[EEN

Pre-requisites/Exposure

Basics of HTML

Co-requisites

Course Objectives

1. To understand best technologies for solving web client/server problems

2. analyze and design real time web applications

3. use Java script for dynamic effects and to validate form input entry
4. Analyze to Use appropriate client-side or Server-side applications

Course Outcomes

On completion of this course, the students will be able to
COL. Analyze a web page and identify its elements and attributes. -

CO2.Create web pages using XHTML and Cascading Style Sheets. -
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CO03.Build dynamic web pages using JavaScript (Client side programming). -

CO4. Create XML documents and Schemas.

Catalog Description

This course is an introduction to Web site development and the technologies behind it. Students
will learn how to design and develop Web pages using current technologies and tools. Topics

covered will include the World Wide Web, HTML, Cascading Style Sheets (CSS) and XML.

List of Experiments (Indicative)

1 Write HTML/Java scripts to display your CV in Web Browser 2 lab hours
Creation and annotation of static web pages using any HTML

2 editor. 2 lab hours
Write a program to use XML and JavaScript for creation of your

3 homepage. 2 lab hours
Write a program in XML for creation of DTD which specifies a

4 particular set of rules. 4 lab hours
Create a Stylesheet in CSS/XSL and display the document in Web

5 Browser 4 lab hours

6 Create a Registration Form with Table 3 lab hours

7 CSS : Inline Style , Internal Style ,and External Style Sheets 3 lab hours

JavaScript & HTML.:

- Use user defined function to get array of values and sort them in
ascending order - Demonstrate String and Math Object’s
predefined methods - Demonstrate Array Objects and Date
8 Objec_t’s pre(_leﬁned methods - Exception Hf’:lndling ~_Ca!endar 10 lab hours
Creation : Display all month - Event Handling - Validation of
registration form - Open a Window from the current window -
Change color of background at each click of button or refresh of
a page - Display calendar for the month and year selected from
combo box -OnMouseover event
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XML

9 - Create any catalog 4 lab hours

- Display the catalog created using CSS or XS

Modes of Evaluation: Quiz/Oral practical oral exam/presentation/projects/Practical
Examination

Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs
Course Outcomes (COs) Mapped Program
Outcomes
Analyze a web page and identify its elements and
CO1 attributes. - PO1
Create web pages using XHTML and Cascading
COo2 Style Sheets. - PO4
Build dynamic web pages using JavaScript (Client
COos3 side programming). - PO5
CO4 Create XML documents and Schemas PO?2
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ETPH153A Mechanics Lab LIT|IP|C
Version 1.0 0
Pre-requisites/Exposure -
Co-requisites -

o
I
N

Course Objectives

1. Demonstration cum laboratory sessions on the concepts of mechanics such as moment of
inertia, determination of ‘g’ and elastic constants of materials.

2. Sessions on the review of scientific laboratory report writing, and on experimental data
analysis.

3. Expand and exercise the students’ physical intuition and thinking process through the
experiments.

4. Interpretation of experimental data.

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

CO1. Acquire fundamental knowledge of laboratory instruments and their uses.
CO2. Better insight aboutdata collection techniques.

COa3. Better understanding of data interpretation and error analysis..

CO4. Acquire knowledge about the techniques related data analysis and curve fitting.

Catalog Description

This course involves the experimental verification of concepts of mechanics. The course is design
to give knowledge how to use basic instruments in laboratory and laboratory experiment protocols.
The main focus is on data collection techniques and the data interpretation. For this purpose a
series of experiments have been set. The difficulty level of experiments is set easy to moderate
level due to introductory physics.

List of Experiments (Indicative)

Measurements of length (or diameter) using vernier caliper,
1 screw gauge and travelling microscope. 2 lab hours
) To study the random error in observations. 2 lab hours
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3 To determine the height of a building using a Sextant. 2 lab hours
To study the Motion of Sprl_ng and calculate (a) Spring constant, 2 1ab hours
4 (b) g and (c) Modulus of rigidity.
5 To determine the Moment of Inertia of a Flywheel. 2 lab hours
T? d_etermlne g and velocity for a freely falling body using Digital 2 lab hours
6 Timing Technique
To determine Coefficient of Viscosity of water by Capillary Flow 2 lab hours
7 Method (Poiseuille’s method).
To determine the Young's Modulus of a Wire by Optical Lever
8 Method. 2 lab hours
To determine the Modulus of Rigidity of a Wire by Maxwell’s
9 needle. 2 lab hours
10 To determine the elastic Constants of a wire by Searle’s method. 5 lab hours
1 To determine the value of g using Bar Pendulum. 2 lab hours
12 To determine the value of g using Kater’s Pendulum. 2 lab hours

References for Laboratory Work:

e Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia
Publishing House

e Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition,
reprinted 1985, Heinemann Educational Publishers
A Text Book of Practical Physics, |.Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal
Engineering Practical Physics, S.Panigrahi & B.Mallick,2015, Cengage Learning
India Pvt.Ltd.

e Practical Physics, G.L. Squires, 2015, 4th Edition, Cambridge University Press.
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Modes of Evaluation: Quiz/Oral practical oral exam/presentation/projects/Practical
Examination

Examination Scheme:

Components Quiz | Attendance Mid Presentation/ End Term
Term Projects/ etc. Exam
Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POSs)

Mapping between COs and POs
Course Outcomes (COs) Mapped Program
Outcomes

Acquire fundamental knowledge of laboratory

CO1 instruments and their uses. PO2

cO? Better insight aboutdata collection techniques. PO3
Better understanding of data interpretation and

COos3 error analysis. PO4
Acquire knowledge about the techniques related

CO4 data analysis and curve fitting. PO2 & PO4
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Semester 11

ETMAI124A Ordinary Differential Equations LIT|P|C
Version 1.0 410|104
Pre-requisites/Exposure Differentiation, Integration

Co-requisites --

Course Objectives

identify, analyse and subsequently solve physical situations whose behaviour can be
described by ordinary differential equations

enhance and develop the ability of using the language of mathematics in analyzing the
real-world problems of sciences and engineering.

demonstrate the strength of mathematics in modelling and simulating real world
problems of science and engineering.

Course Outcomes

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

Co1
CO2

CO3

CO4

CO5

CO6

Understand the genesis of ordinary differential equations.

Learn various techniques of getting exact solutions of solvable first order differential
equations and linear differential equations of higher order.

Know Picard’s method of obtaining successive approximations of solutions of first
order differential equations, passing through a given point in the plane and Power
series method for higher order linear equations, especially in cases when there is
nomethod available to solve such equations.

Grasp the concept of a general solution of a linear differential equation of an arbitrary
order and also learn a few methods to obtain the general solution of such equations.

Analyse mathematical models using first order differential equations to solve
application problems such as circuits, mixture problems, population modeling,
orthogonal trajectories, and slope fields.

Formulate mathematical models in the form of ordinary differential equations to
suggest possible solutions of the day-to-day problems arising in physical, chemical
and biological disciplines.
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Catalog Description

In this introductory course on Ordinary Differential Equations, we first provide basic terminologies
on the theory of differential equations and then proceed to methods of solving various types of
ordinary differential equations. We handle first and second order differential equations and then
higher order linear differential equations. The course demonstrates the usefulness of ordinary
differential equations for modelling physical, biological, financial or economic problems. The
ability to predict the way in which these systems evolve or behave is determined by modelling
these systems and find solutions of the equations explicitly or approximately. The course includes
complementary mathematical approaches for their solution, including analytical methods,
graphical analysis and numerical techniques. A significant part of the course is emphasis on
solving linear systems with computer software as a mathematical tool.

Course Content

UNIT-I

First Order Differential Equations: Basic concepts and genesis of ordinary differential
equations, Order and degree of a differential equation, Differential equations of first order and first
degree, Equations in which variables are separable, Homogeneous equations, Linear differential
equations and equations reducible to linear form, Exact differential equations, Integrating factor,
First order higher degree equations solvable for x, y and p. Clairaut’s form and singular solutions.
Picard’s method of successive approximations and the statement of Picard’s theorem for the
existence and uniqueness of the solutions of the first order differential equations.

UNIT-II

Second Order Linear Differential Equations: Statement of existence and uniqueness theorem
for linear differential equations, General theory of linear differential equations of second order
with variable coefficients, Solutions of homogeneous linear ordinary differential equations of
second order with constant coefficients, Transformations of the equation by changing the
dependent/independent variable, Method of variation of parameters and method of undetermined
coefficients, Reduction of order, Coupled linear differential equations with constant coefficients.

UNIT-I11I
Higher Order Linear Differential Equations: Principle of superposition for a homogeneous
linear differential equation, Linearly dependent and linearly independent solutions on an interval,

Wronskian and its properties, Concept of a general solution of a linear differential equation, Linear
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homogeneous and non-homogeneous equations of higher order with constant coefficients, Euler-
Cauchy equation, Method of variation of parameters and method of undetermined coefficients,
Inverse operator method.

UNIT-IV

Series Solutions of Differential Equations: Power series method, Legendre's equation, Legendre
polynomials, Rodrigue’s formula, Orthogonality of Legendre polynomials, Frobenius method,
Bessel's equation, Bessel functions and their properties, Recurrence relations.

Applications: Orthogonal trajectories, Acceleration-velocity model, Minimum velocity of escape
from Earth’s gravitational field, Growth and decay models, Malthusian and logistic population
models, Radioactive decay, Drug assimilation into the blood of a single cold pill; Free and forced
mechanical oscillations of a spring suspended vertically carrying a mass at its lowest tip,
Phenomena of resonance, LCR circuits, Lotka-Volterra population model.

Reference Books/Materials

1. Belinda Barnes & Glenn Robert Fulford (2015). Mathematical Modelling with Case
Studies: A Differential Equation Approach Using Maple and MATLAB (2nd edition).
Chapman & Hall/CRC Press, Taylor & Francis.

2. H.I. Freedman (1980). Deterministic Mathematical Models in Population Ecology.
Marcel Dekker Inc.

3. Erwin Kreyszig (2011). Advanced Engineering Mathematics (10th edition). Wiley.

4. Daniel A. Murray (2003). Introductory Course in Differential Equations, Orient.

5. B. Rai, D. P. Choudhury & H. I. Freedman (2013). A Course in Ordinary Differential
Equations (2nd edition). Narosa.

6. Shepley L. Ross (2007). Differential Equations (3rd edition), Wiley India.

7. George F. Simmons (2017). Differential Equations with Applications and Historical
Notes (3rd edition). CRC Press. Taylor & Francis.

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination
Examination Scheme:

Components Quiz Attendanc | Mid Term | Presentation/ End Term
e Exam Assignment/ etc. Exam
Weightage (%0) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)
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Mapping between COs and POs

Course Outcomes (COs)

Mapped Program
Outcomes

COo1

Understand the genesis of ordinary differential
equations.

PO3

CO2

Learn various techniques of getting exact solutions of
solvable first order differential equations and linear
differential equations of higher order.

PO2

CO3

Know Picard’s method of obtaining successive
approximations of solutions of first order differential
equations, passing through a given point in the plane
and Power series method for higher order linear
equations, especially in cases when there is no method
available to solve such equations.

PO4

CO4

Grasp the concept of a general solution of a linear
differential equation of an arbitrary order and also
learn a few methods to obtain the general solution of
such equations.

PO5

CO5

Analyze mathematical models using first order
differential equations to solve application problems
such as circuits, mixture problems, population
modeling, orthogonal trajectories, and slope fields.

PO1

CO6

Formulate mathematical models in the form of
ordinary differential equations to suggest possible
solutions of the day-to-day problems arising in
physical, chemical and biological disciplines.

PO6
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1=weakly mapped

2= moderately mapped

3=strongly mapped
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UCES125A Environmental Studies L
Version 1.0 310(0|3
Pre-requisites/Exposure Basics of Environment

Co-requisites --

Course Objectives

1. To aware the students about the environment.

2. To learn the students concepts and methods from ecological and physical sciences and their
application in environmental problem solving.

3. To think across and beyond existing disciplinary boundaries, mindful of the diverse forms
of knowledge and experience that arises from human interactions with the world around
them.

4. Communicate clearly and competently matters of environmental concern and
understanding to a variety of audiences in appropriate forms.

Course Outcomes

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

COL1. To comprehend and become responsive regarding environmental issues.

CO2.Acquire the techniques to protect our mother earth, as without a clean, healthy,
aesthetically beautiful, safe and secure environment no specie can survive and
sustain.

COa3. Enable the students to discuss their concern at national and international level with
respect to formulate protection acts and sustainable developments policies.

CO4.To know that the rapid industrialization, crazy consumerism and over-exploitation of
natural resources have resulted in degradation of earth at all levels.

CO5. Become consciousness about healthy and safe environment.

Catalog Description

This course imparts the basic concepts of environment which enable them to solve basic problems
related to their surroundings. This course helps them to get an idea adverse effect of
industrialization, population and degradation of natural resources on the environment. The course
introduces the concepts of renewable and non-renewable resources.

Course Content

UNIT I 10 Lectures
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Environment and Natural Resources:

Multidisciplinary nature of environmental sciences; Scope and importance; Need for public
awareness.

Land resources; land use change; Land degradation, soil erosion and desertification.
Deforestation: Causes and impacts due to mining, dam building on environment, forests,
biodiversity and tribal populations.

Water: Use and over-exploitation of surface and ground water, floods, droughts, conflicts over
water (international & inter-state).

Energy resources: Renewable and non- renewable energy sources, use of alternate energy sources,
growing energy needs, case studies.

UNIT 1l 10 Lectures

Ecosystems and Biodiversity:

Ecosystem: Definition and Structure and function of ecosystem; Energy flow in an ecosystem:
food chains, food webs and ecological succession.

Case studies of the following ecosystems:

a) Forest ecosystem

b) Grassland ecosystem

c) Desert ecosystem

d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)

Biological diversity: genetic, species and ecosystem diversity; Biogeographic zones of India;
Biodiversity patterns and global biodiversity hot spots ; India as a mega-biodiversity nation;
Endangered and endemic species of India; Threats to biodiversity: Habitat loss, poaching of
wildlife, man-wildlife conflicts, biological invasions; Conservation of biodiversity: In-situ and Ex-
situ conservation of biodiversity; Ecosystem and biodiversity services: Ecological, economic,
social, ethical, aesthetic and Informational value.

UNIT I 10 Lectures

Environmental Pollution and Environmental Policies:

Environmental pollution: types, causes, effects and controls; Air, water, soil and noise pollution
Nuclear hazards and human health risks; Solid waste management: Control measures of urban and
industrial waste; Pollution case studies.

Sustainability and sustainable development; Climate change, global warming, ozone layer
depletion, acid rain and impacts on human communities and agriculture; Environment Laws:
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Environment Protection Act; Air (Prevention & Control of Pollution) Act; Water (Prevention and
control of Pollution) Act; Wildlife Protection Act; Forest Conservation Act; Nature reserves, tribal
populations and rights, and human wildlife conflicts in Indian context.

UNIT IV 10 Lectures

Human Communities and the Environment and Field work:

Human population growth: Impacts on environment, human health and welfare; Resettlement and
rehabilitation of project affected persons; case studies; Disaster management: floods, earthquake,
cyclones and landslides; Environmental movements: Chipko, Silent valley, Bishnois of Rajasthan;
Environmental ethics: Role of Indian and other religions and cultures in environmental
conservation; Environmental communication and public awareness, case studies (e.g., CNG
vehicles in Delhi).

Visit to an area to document environmental assets: river/ forest/ flora/fauna, etc.

Visit to a local polluted site-Urban/Rural/Industrial/Agricultural. Study of common plants, insects,
birds and basic principles of identification. Study of simple ecosystems-pond, river, Delhi Ridge,
etc.

Text Books

1. Kaushik and Kaushik, Environmental Studies, New Age International Publishers (P) Ltd.
New Delhi.

Reference Books/Materials

1. AK. De, Environmental Chemistry, New Age International Publishers (P) Ltd. New Delhi.

S.E. Manahan, Environmental Chemistry, CRC Press.

3. S.S Dara and D.D. Mishra, Environmental Chemistry and Pollution Control, S.Chand&
Company Ltd, New Delhi.

4. R. Gadi, S. Rattan, S. Mohapatra, Environmental Studies Kataria Publishers, New Delhi.

N

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination

Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50
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Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs

Course Outcomes (COs)

Mapped Program
Outcomes

CO1

The learners will be able to comprehend and
become responsive regarding environmental
Issues.

PO7

CO2

Students will acquire the techniques to protect
our mother earth, as without a clean, healthy,
aesthetically beautiful, safe and secure
environment no specie can survive and sustain.

PO8

CO3

It enables the students to discuss their concern at
national and international level with respect to
formulate protection acts and sustainable
developments policies.

PO10

CO4

Students come to know that the rapid
industrialization, crazy consumerism and over-
exploitation of natural resources have resulted in
degradation of earth at all levels.

PO6

CO5

Students become consciousness about healthy and
safe environment.

PO7
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ETCS501A . LIT|P|C
Languages of Data Modeling

Version 1.0 3|/1|- |4
Pre-requisites/Exposure -
Co-requisites -

Course Objectives

1. Understand the different issues involved in the design and implementation of a database
system.

2. Study the physical and logical database designs, database modeling, relational,
hierarchical, and network models.

3. Understand and use data manipulation language to query, update, and manage a database.

4. Develop an understanding of essential DBMS concepts such as: database security,
integrity, concurrency, distributed database, and intelligent database, Client/Server
(Database Server), Data Warehousing.

5. Design and build a simple database system and demonstrate competence with the
fundamental tasks involved with modeling, designing, and implementing a DBMS.

6. Design and build a simple UML diagram to demonstrate the database system.

Course Outcomes

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

COLl. For a given query write relational algebra expressions for that query and optimize the
developed expressions

CO2. For a given specification of the requirement design the databases using E-R method and
normalization.

COa3. For a given specification construct the SQL queries for Open source and Commercial DBMS
-MYSQL, ORACLE, and DB2.

CO4. For a given query optimize its execution using Query optimization algorithms

CO5. For a given transaction-processing system, determine the transaction atomicity, consistency,
isolation, and durability.

CO6. Implement the isolation property, including locking, time stamping based on concurrency
control and Serializability of scheduling.

55



CO7. Design UML diagrams using its related symbols for a given set of databases.

Catalog Description

Data modeling is the analysis of data objects and their relationships to other data objects. Data
modeling is often the first step in database design and object-oriented programming as the
designers first create a conceptual model of how data items relate to each other. Data modeling
involves a progression from conceptual model to logical model to physical schema. It helps in the
visual representation of data and enforces business rules, regulatory compliances, and government
policies on the data. Data Models ensure consistency in naming conventions, default values,
semantics, security while ensuring quality of the data.

Course Content

Unit I: 12 lecture hours

Introducing Data Modeling: Introduction to data modeling, data modeling taxonomy: Entity
expansion, Input Data Analysis-structuring, Output Data Analysis — structuring, Normalization,
overview of model-driven database design, domain models and design patterns, benefits and
pitfalls of model-driven design.

Unit I1: 10 lecture hours

Designing Logical Data Models: Entity-Relationship Model — Entity Types, Entity Sets,
Attributes Relationship Types, Relationship Instances and ER Diagrams. Extended E-R features:
Generalization, Specialization and Aggregations. Concepts of hierarchical, network and relational
data models.

Unit I11: 8 lecture hours

Designing Physical Data Models: Concepts of hierarchical, network and relational data models.
Function dependency, Dependency preservation, Lossless and lossy decomposition, Multivalued
dependency, Normalization INF, 2NF, 3NF, BCNF, 4NF, 5NF

Unit IV; 10 lecture hours

Unified Modeling Language: Overview, Building Blocks, Architecture, Modeling Types, Basic
Notations, Standard Diagrams, Class Diagram, Object Diagram, and Component Diagram.

Text Books:
Date, C.J., "An Introduction to Database Systems", Narosa Publishing House. New Delhi.

Reference Books/Materials

56



1. Desai, B'., "An Introduction to Database Concepts"”, Galgotia Publications. New Delhi.

2. Elmsari and Navathe, "Fundamentals of Database Systems", Addison Wesley, New York.3

3. Ullman, J.D., "Principles of Database Systems", Galgotia Publications. New Delhi.

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination

Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs

Mapped
Course Outcomes (COs) Program
Outcomes
For a given query write relational algebra
co1 expressions for that query and optimize the PO2
developed expressions
For a given specification of the requirement
CO2 design the databases using E-R method and PO3
normalization.
For a given specification construct the SQL
CO3 queries for Open source and Commercial PO5
DBMS -MYSQL, ORACLE, and DB2.
For a given query optimize its execution using
CO4 Query optimization algorithms PO2
For a given transaction-processing system,
CO5 determine  the  transaction  atomicity, PO4

consistency, isolation, and durability.
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Implement the isolation property, including

CO6 locking, time stamping based on concurrency PO5
control and Serializability of scheduling.
Design UML diagrams using its related
Cco7 symbols for a given set of databases. PO3
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1=weakly mapped
2= moderately mapped
3=strongly mapped
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ETCS112A Object Oriented Programming LIT|P|C
Version 1.0 3
Pre-requisites/Exposure Basics of Computer Programming

Co-requisites --

[EEY
o
N

Course Objectives

This course introduces the concepts of object-oriented programming to students with a background
in the procedural paradigm. The course begins with a brief review of control structures and data
types with emphasis on structured data types and array processing. It then moves on to introduce
the object-oriented programming paradigm, focusing on the definition and use of classes along
with the fundamentals of object-oriented design. Other topics include an overview of programming
language principles, simple analysis of algorithms, basic searching and sorting techniques, event-
driven programming, memory management and an introduction to software engineering issues.

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

CO1 Explain the steps in creating an executable program for a computer, including the
intermediate representations and their purpose.

CO2. Manipulate binary patterns and understand the use of binary to represent numbers. CO 3.
Apply good programming style and understand the impact of style on developing and maintaining
programs. CO4. Effectively use a version control system and the Linux command line tools for
incremental development.
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CO5. Explain the benefits of object-oriented design and understand when it is an appropriate
methodology to use.

CO6. Design object-oriented solutions for small systems involving multiple objects.

CO7. Identify the relative merits of different algorithmic designs.

Catalog Description
This is a course in which you learn computer programming concepts that are fundamental in nearly

any computer programming language. These concepts can then be used in other courses to help
you create computer applications that can be used to solve real-world problems

Course Content

Unit I: 12 lecture hours

Introduction: Introducing Object-Oriented Approach related to other paradigms (functional, data
decomposition), Characteristics of Object-Oriented Languages.

Basic terms and ideas: Abstraction, Encapsulation, Information hiding, Inheritance,
Polymorphism, Review of C, Difference between C and C++, Cin, Cout, new, delete operators.

Unit I1: 8 lecture hours

Classes and Objects: Abstract data types, Object & classes, attributes, methods, C++ class
declaration, State identity and behavior of an object, Constructors and destructors, instantiation of
objects, Default parameter value, Copy Constructor, Static Class Data, Constant Classes, C++
garbage collection, dynamic memory allocation.

Unit I11: 12 lecture hours
Inheritance and Polymorphism: Inheritance, Types of Inheritance, Class hierarchy, derivation —
public, private & protected, Agrégations, composition vs classification hiérarchies, Polymorphism,
Type of Polymorphism — Compile time and runtime, Method polymorphism, Polymorphism by
parameter, Operator overloading, Parametric polymorphism, Generic function — template function,
function name overloading, Overriding inheritance methods.

Unit IV; ) 8 lecture hours

Files and Exception Handling: Persistent objects, Streams and files, Namespaces, Exception
handling, Generic Classes Standard Template Library: Standard Template Library, Overview of
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Standard Template Library, Containers, Algorithms, Iterates, Other STL Elements, The Container

Classes, General Theory of Operation, Vectors.

Text Books

A.R. Venugopal, Rajjkumar, T. Ravishanker “Mastering C++”, TMH
2. R. Lafore, “Object Oriented Programming using C++”, BPB Publications
3. Schildt Herbert, “C++ Programming”, 2nd Edition, Wiley DreamTech

Reference Books/Materials

1. D. Parasons, “Object Oriented Programming with C++”, BPB Publication

2. Steven C. Lawlor, “The Art of Programming Computer Science with C++”, Vikas Publication

3. YashwantKanethkar, “Object Oriented Programming using C++”, BPB

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination

Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs

Course Outcomes (COs)

Mapped Program
Outcomes

CO1

including the intermediate representations and their purpose.

CO1 Explain the steps in creating an executable program for a computer,

PO2

CO2

CO2. Manipulate binary patterns and understand the use of binary to
represent numbers. CO 3. Apply good programming style and understand
the impact of style on developing and maintaining programs. COA4.
Effectively use a version control system and the Linux command line tools
for incremental development.

PO3

CO3

CO5. Explain the benefits of object-oriented design and understand when
it is an appropriate methodology to use.

PO4
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CO6. Design object-oriented solutions for small systems involving multiple

CO4 . PO5
objects.
CO5 CO7. Identify the relative merits of different algorithmic designs. PO4
CO1 Explain the steps in creating an executable program for a computer,
CO6 . . . : . . PO4
including the intermediate representations and their purpose.
CO2. Manipulate binary patterns and understand the use of binary to
represent numbers. CO 3. Apply good programming style and understand
CO7 the impact of style on developing and maintaining programs. CO4. | PO9, PSO 1
Effectively use a version control system and the Linux command line tools
for incremental development.
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ETCS551A Languages of Data Modeling Lab LIT|P
Version 1.0 -1-12]1
Pre-requisites/Exposure -
Co-requisites -

Course Objectives

1. Understand the different issues involved in the design and implementation of a database
system.

2. Understand basics of the DAMA DM-BOK guidelines for Data Modelling
3. Create three distinct levels of data models

4. Apply data modelling skills to practical situations

5. Understand metadata and its purpose

6. Study the physical and logical database designs, database modeling, relational,
hierarchical, and network models.

7. Understand and use data manipulation language to query, update, and manage a database.

8. Design and build a simple UML diagram to demonstrate the database system.

Course Outcomes

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

COL1. For a given query write relational algebra expressions for that query and optimize the
developed expressions

CO2. For a given specification of the requirement design the databases using E-R method and
normalization.

COa3. For a given specification construct the SQL queries for Open source and Commercial DBMS
-MYSQL, ORACLE, and DB2.

CO4. For a given query optimize its execution using Query optimization algorithms

CO5. For a given transaction-processing system, determine the transaction atomicity, consistency,
isolation, and durability.

CO6. Implement the isolation property, including locking, time stamping based on concurrency
control and Serializability of scheduling.

CO7. Design UML diagrams using its related symbols for a given set of databases.

Catalog Description
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A student will achieve two important skills required for a Business Analyst - Data Modelling and
Database Design. After completing this course, a student will be able to analyse business cases,
develop Entity Relationship Diagram (ERD) and design Relational Database. However, this course
is NOT about database development on any specific DBMS. A database design can be
implemented using any available tool or DBMS (e.g. Oracle, SQL). Data Modelling and Database
Design are independent of any specific tool.

List of Experiments (Indicative)

Represent the following concepts of OOSE using suitable UML
1 symbols: Association, Composition, Activity, Classes, Interface | 6 lab hours

etc.
2 Create a Usecase diagram of Airline Reservation System. 6 lab hours
r | iagram of Airline Reservation m or an
3 C _eate a class diagram o e Reservation System or any 6 lab hours
suitable case study.
4 | Create an Activity Diagram for the above problem. 6 lab hours

Design JUnit test cases to test a given Java code. Test cases should
5 cover checking of boundary value analysis, complete path | 6 lab hours
coverage etc.

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination

Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs
M P
Course Outcomes (COs) apped Program
Outcomes
For a given query write relational algebra expressions for that
CO1 | query and optimize the developed expressions PO2
cO? For a glveh specification of the req'uwe‘ment design the PO3
databases using E-R method and normalization.
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For a given specification construct the SQL queries for Open
co3 | source and Commercial DBMS -MYSQL, ORACLE, and PO5
DB2.
For a given query optimize its execution using Query
CO4 | optimization algorithms PO2
cos | For a given transaction-processing system, determine the
transaction atomicity, consistency, isolation, and durability. PO4
Implement the isolation property, including locking, time
cog | stamping based on concurrency control and Serializability of PO5
scheduling.
Design UML diagrams using its related symbols for a given set
CO7 | of databases. PO3
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1=weakly mapped
2= moderately mapped
3=strongly mapped

ETCS166A Object Oriented Programming Lab LIT|P
Version 1.0 0
Pre-requisites/Exposure Practical learning

Co-requisites -

o
N
[EEN

Course Objectives

This course will give the learner an insight into how everything can be considered an object and
how simply we can write code to implement it. It helps us in making programming relatable to real
world, as everything around us can be an object (having properties and functionality) Object-
oriented programming aims to implement real world entities like inheritance, hiding,
polymorphism etc in programming. The main aim of OOP is to bind together the data and the
functions that operates on them so that no other part of code can access this data except that
function.

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

CO1 Understand fundamentals of programming such as variables, conditional and iterative
execution, methods, etc.

CO2 Understand fundamentals of object-oriented programming including defining classes,
invoking methods, using class libraries, etc.

CO3 Be aware of the important topics and principles of software development.

CO4 Develop the ability to write a computer program to solve specified problems.

Catalog Description

This course emphasizes solving problems using the language, and introduces standard
programming techniques like alternation, iteration and recursion. It will briefly glimpse the basics
of software engineering practices like modularization, commenting, and naming conventions
which help in collaborating and programming in teams. This course is enabled the students to
formulate algorithms for arithmetic and logical problems, convert these algorithms to C language
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programs. It also aims on using arrays, pointers and structures to formulate algorithms and
programs. In addition to that, apply programming to solve matrix addition and multiplication
problems and searching and sorting problems.

Course Content

Raising a number n to a power p is the same as multiplying n by itself p
times. Write a function called power (') that takes a double value for n
and an int value for p, and returns theresult as double value. Use a default
argument of 2 for p, so that if this argument is omitted, the number will
be squared. Write a main () function that gets values from the user to
test this function.

A point on the two dimensional plane can be represented by two
numbers: an X coordinate and a Y coordinate. For example, (4,5)
represents a point 4 units to the right of the origin along the X axis and
5 units up the Y axis. The sum of two points can be defined as a new
point whose X coordinate is the sum of the X coordinates of the points
and whose Y coordinate is the sum of their Y coordinates. Write a
2 . . : 2 lab hours
program that uses a structure called point to model a point. Define three
points, and have the user input values to two of them. Than set the third
point equal to the sum of the other two, and display the value of the new
point. Interaction with the program might look like this: Enter
coordinates for P1: 3 4 Enter coordinates for P2: 5 7 Coordinates of P1
+P2are: 8, 11

Create the equivalent of a four function calculator. The program should
request the user to enter a number, an operator, and another number. It
should then carry out the specified arithmetical operation: adding,
subtracting, multiplying, or dividing the two numbers. (It should use a
switch statement to select the operation). Finally it should display the
3 result. When it finishes the calculation, the program should ask if the | 2 lab hours
user wants to do another calculation. The response can be ‘Y’ or ‘N’.
Some sample interaction with the program might look like this. Enter
first number, operator, second number: 10/ 3 Answer = 3.333333 Do
another (Y/ N)? Y Enter first number, operator, second number 12 + 100
Answer =112

A phone number, such as (212) 767-8900, can be thought of as having
three parts: the area code (212), the exchange (767) and the number
4 (8900). Write a program that uses a structure to store these three parts of | 2 lab hours
a phone number separately. Call the structure phone. Create two
structure variables of type phone. Initialize one, and have the user input

2 lab hours
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a number for the other one. Then display both numbers. The interchange
might look like this: Enter your area code, exchange, and number: 415
555 1212 My number is (212) 767-8900 Y our number is (415) 555-1212

Create two classes DM and DB which store the value of distances. DM
stores distances in meters and centimeters and DB in feet and inches.
Write a program that can read values for the class objects and add one
object of DM with another object of DB. Use a friend function to carry
out the addition operation. The object that stores the results maybe a DM
object or DB object, depending on the units in which the results are
required. The display should be in the format of feet and inches or meters
and centimeters depending on the object on display.

2 lab hours

Create a class rational which represents a numerical value by two double
values NUMERATOR & DENOMINATOR. Include the following
public member Functions: ¢ constructor with no arguments (default).
constructor with two arguments. * void reduce( ) that reduces the rational
number by eliminating the highest common factor between the
numerator and denominator. * Overload + operator to add two rational
number. * Overload >> operator to enable input through cin.» Overload
<< operator to enable output through cout. Write a main () to test all the
functions in the class.

4 lab hours

Consider the following class definition class father { protected : int age;
public; father (int x) {age = x;} virtual void iam () { cout<<“I AM THE
FATHER, my age is : "<< age<< endl:} }; Derive the two classes son
and daughter from the above class and for each, define iam () to write
our similar but appropriate messages. You should also define suitable
constructors for these classes. Now, write a main () that creates objects
of the three classes and then calls iam () for them. Declare pointer to
father. Successively, assign addresses of objects of the two derived
classes to this pointer and in each case, call iam (') through the pointer
to demonstrate polymorphism in action.

4 lab hours

Write a program that creates a binary file by reading the data for the
students from the terminal. The data of each student consist of roll no.,
name ( a string of 30 or lesser no. of characters) and marks.

4 lab hours

A hospital wants to create a database regarding its indoor patients. The
information to store include a) Name of the patient b) Date of
admissionDisease d) Date of discharge Create a structure to store the
date (year, month and date as its members). Create a base class to store
the above information. The member function should include functions
to enter information and display a list of all the patients in the database.
Create a derived class to store the age of the patients. List the information

4 lab hours
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about all the to store the age of the patients. List the information about
all the pediatric patients (less than twelve years in age).

10

Make a class Employee with a name and salary. Make a class Manager
inherit from Employee. Add an instance variable, named department, of
type string. Supply a method to toString that prints the manager’s name,
department and salary. Make a class Executive inherit from Manager.
Supply a method to String that prints the string “Executive” followed by
the information stored in the Manager superclass object. Supply a test
program that tests these classes and methods.

2 lab hours

11

Imagine a tollbooth with a class called toll Booth. The two data items
are a type unsigned int to hold the total number of cars, and a type double
to hold the total amount of money collected. A constructor initializes
both these to 0. A member function called payingCar () increments the
car total and adds 0.50 to the cash total. Another function, called
nopayCar (), increments the car total but adds nothing to the cash total.
Finally, a member function called displays the two totals. Include a
program to test this class. This program should allow the user to push
one key to count a paying car, and another to count a nonpaying car.
Pushing the ESC kay should cause the program to print out the total cars
and total cash and then exit.

2 lab hours

12

Write a function called reversit () that reverses a string (an array of char).
Use for loop that swaps the first and last characters, then the second and
next to last characters and so on. The string should be passed to reversit
() as an argument. Write a program to exercise reversit (). The program
should get a string from the user, call reversit (), and print out the result.
Use an input method that allows embedded blanks. Test the program
with Napoleon’s famous phrase, “Able was I ere | saw Elba)”.

2 lab hours

13

. Create some objects of the string class, and put them in a Deque-some
at the head of the Deque and some at the tail. Display the contents of the
Deque using the forEach () function and a user written display function.
Then search the Deque for a particular string, using the first That ()
function and display any strings that match. Finally remove all the items
from the Deque using the getLeft () function and display each item.
Notice the order in which the items are displayed: Using getLeft (), those
inserted on the left (head) of the Deque are removed in “last in first out”
order while those put on the right side are removed in “first in first out”
order. The opposite would be true if getRight () were used.

2 lab hours

14

Create a base class called shape. Use this class to store two double type
values that could be used to compute the area of figures. Derive two
specific classes called triangle and rectangle from the base shape. Add

2 lab hours
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to the base class, a member function get_data () to initialize base class
data Members and another member function display_area () to compute
and display the area of figures. Make display_area ( ) as a virtual
function and redefine this function in the derived classes to suit their
requirements. Using these three classes, design a program that will
accept dimensions of a triangle or a rectangle interactively and display
the area. Remember the two values given as input will be treated as
lengths of two sides in the case of rectangles and as base and height in
the case of triangles and used as follows: Area of rectangle = x * y Area
of triangle=%*x*y

Modes of Evaluation: Quiz/Oral practical oral exam/presentation/projects/Practical

Examination

Examination Scheme:

Components Quiz | Attendance | Mid Term Presentation/ End Term
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POSs)

Mapping between COs and POs
Course Outcomes (COs) Mapped Program
Outcomes
Understand fundamentals of programming such as
CO1 variables, conditional and iterative execution, methods, PO2
etc.
Understand fundamentals of object-oriented programming
COo2 including defining classes, invoking methods, using class PO3
libraries, etc.
Be aware of the important topics and principles of software
Co3 development. PO5, PSOL
cou DeV(_eIf)p the ability to write a computer program to solve PO
specified problems.
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ETMAL74A Ordinary Differential Equations Lab LIT|P|C
Version 2.0 0/0(4]|2
Pre-requisites/Exposure

Co-requisites MATLAB Software

Course Objectives

The purpose of these labs is to help students talk and write in meaningful ways about mathematics.
Specifically, to describe quantities and changes in quantities clearly in terms of context, to make
rigorous arguments about how such quantities are related, and to make connections between these
features in the contexts and on graphs.

Course Outcomes

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

COL1. Test program output for accuracy using hand calculations and plotting the different type of
the differential equation graphs

CO2. Analyses the applicability solve of second order differential equation and find the double
and triple integration of function

COa3. Find the evaluate the area of closed curve and arc length.

COA4. The ability to draw two- and three-dimensional graph.

CO5. Write efficient, well-documented MATLAB code and present numerical results in an
informative way of different real-life problems.

Catalog Description

The aim of this course is to learn theory of ordinary differential equations and solution methods.
Use knowledge of Ordinary Differential Equations (ODEs), modelling, the general structure of
solutions, and analytic and numerical methods for solution. Nature of ODEs.. After completion of
the course, the students will be able to solve the ODEs independently. They can solve PDEs in
higher dimension. Convert ordinary differential equations to canonical form.

Course Content

List of practical

1. Plotting of second order solution family of differential equation.
2. Plotting of third order solution family of differential equation.
3. Growth model (exponential case only).

4. Decay model (exponential case only).
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5. Lake pollution model

6. Case of single cold pill and a course of cold pills.

7. Limited growth of population (with and without harvesting).
8. Predatory-prey model (basic volterra model)

9. Basic Epidemic model of influenza

10. Basic Battle model

NOTE: Ten experiments are to be performed, out of which at least seven experiments should be
performed from above list. Remaining three experiments may either be performed from the above
list or designed & setup by the concerned person as per the scope of the syllabus.

Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination
Examination Scheme:

Components Quiz | Attendanc | Mid Term Presentation/ End Term
e
Exam Assignment/ etc. Exam
Weightage (%) 10 10 20 10 50

Relationship between the Course Outcomes (COs) and Program Outcomes (POs)

Mapping between COs and POs

Course Outcomes (COs)

Mapped Program

Outcomes
CO1 Understand the genesis of ordinary differential equations. PO3
Learn various techniques of getting exact solutions of solvable first order
CO2 . . : . : . . . PO2
differential equations and linear differential equations of higher order.
Know Picard’s method of obtaining successive approximations of solutions
CO3 of first order differential equations, passing through a given point in the PO4
plane and Power series method for higher order linear equations, especially
in cases when there is no method available to solve such equations.
Grasp the concept of a general solution of a linear differential equation of
CoO4 an arbitrary order and also learn a few methods to obtain the general | PO5

solution of such equations.
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Analyze mathematical models using first order differential equations to
CO5 solve application problems such as circuits, mixture problems, population | PO1
modeling, orthogonal trajectories, and slope fields.
Formulate mathematical models in the form of ordinary differential
CO6 equations to suggest possible solutions of the day-to-day problems arising | PO6
in physical, chemical and biological disciplines.
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