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From the Principal’s Desk:

To address the changing demands of the digital era, it is required to create a future-ready workforce that can
navigate the complexities of an interconnected world, drive innovation, and contribute to the nation’s growth. The
National Educational Policy 2020 (NEP 2020) framed by the Government of India recommends a holistic,
inclusive, and flexible approach to ensure equitable access to quality education across all levels, promote
multidisciplinary research, and impart skill-based education with integration of technology. As per guidelines by
the Department of Higher and Technical Education, Government of Maharashtra, the salient features of NEP 2020
aligned curriculum should include:

e Major (Core) Mandatory and Elective Courses

e Open Elective Courses

e Vocational and Skill Enhancement Courses

e Ability Enhancement Courses, Indian Knowledge System, and Value Education Courses
e Co-curricular Courses and Field Projects / Community Engagement Projects / Internship
e Multidisciplinary Minor Courses

e Option for Bachelor’s Degree with Honours (based on Additional Credits)

e Option for Bachelor’s Degree — Honours with Research (based on Additional Credits)

e Option for Bachelor’s Degree with Double Minors (based on Additional Credits)

e Multiple Entry and Multiple Exit Options

Being an autonomous institute since the Academic Year 2021-22, K. J. Somaiya Institute of Technology
(KJSIT), has well-adapted newer approaches to reach higher levels of excellence in engineering education. Ahead
of its time, the academic reforms at KJSIT have already addressed majority of these NEP 2020 aspects through its
existing Syllabus Scheme I, 11, and Il B implemented under the academic autonomy. For a complete alignment
with NEP 2020, the KJSIT Autonomy Syllabus Scheme 111 is introduced, to be effective from Academic Year
2023-24 across all the branches, progressively from First Year Engineering.

Specifically, the existing curriculum already comprise state-of-the-art Major (Core) courses in theory and
practical. With an ideology that the root of innovation is ‘interest’, the curriculum offers wide range of Elective
courses — grouped into Major-related Electives and Inter-disciplinary / Open Electives. At par with
international engineering education, it follows a learner-centric approach as well as promotes MOOCs, where the
students can choose to study courses concerning areas of their interests, and the same is continued in Scheme IlI.

Further, under the theme of “Learning by Doing”, the existing curriculum includes Skill-Based Learning (SBL),
Activity-Based Learning (ABL), and Technology-Based Learning (TBL) as eXposure (SAT) courses — that assure
X factor in all the students of the institute. The SAT courses are practiced across the first three years of engineering,
focusing on responsibilities towards society, problem-solving abilities, communication skills, ethics, leadership
and teamwork, motivation for life-long learning, skills on emerging areas of technology, skills on different
languages, etc. In the Syllabus Scheme 111, these SAT courses are now aligned and offered as VVocational Skill -
SAT (VS - SAT) courses, Skill Enhancement - SAT (SE - SAT) courses, Ability Enhancement - SAT (AE -
SAT) courses, and Value Education - SAT (VE - SAT) courses.

Further, Indian Knowledge System - SAT (IKS - SAT) course is newly introduced in Scheme 111 that emphasizes
on drawing insights from ancient wisdom to address modern challenges. Also, as an extension to the induction
program for the First Year students, the introduced Co-curricular - SAT (CC - SAT) course aims to induct
incumbents with the institutional practices, culture, and values, as well as encourage participation in co-curricular
activities.

The component of Project-Based Learning (PBL) included in the Syllabus Scheme Il is carried forward to
Scheme 11, wherein the students develop Community Engagement / Field Projects in Second, Third, and Last
Year as Mini, Minor, and Major Projects respectively. Scheme 111 also retains the Internship component, offered
with credits, to equip graduates with the industry trends, practices, and skills required at national and global level.



The duality of PBL and Internship enables student involvement in research, innovation, and entrepreneurship,
which are the fulcrums of higher education.

As a new introduction in line with NEP 2020, the Syllabus Scheme 111 incorporates mandatory Multidisciplinary
Minor courses in Innovation and Entrepreneurship, Biotechnology, 10T and Cloud Computing, Geographical
Information System, Very Large Scale Integration (VLSI) and Artificial Intelligence. These courses promote
interdisciplinary thinking and broaden the career prospects, enabling students to develop solutions to real-world
problems by combining expertise from multiple domains.

Aligned with NEP 2020, the Scheme 111 retains the initiative taken through Scheme 11 / Il B of offering Honours
courses for students who are desirous of pursuing focused interest in 06 emerging areas of technology recognized
by AICTE: Internet of Things, Artificial Intelligence & Machine Learning, Cyber Security, Virtual and Augmented
Reality, Data Science, and Blockchain. These Honours courses correspond to high-end industry standards and offer
multi-fold opportunities of specialization.

As per NEP 2020, the above curricular aspects of Four Years UG Engineering Programme shall be offered with
Multiple Entry and Multiple EXxit options, leading to the conferment of:

e One Year UG Certificate in Technology: Awarded after completing First Year of Engineering and acquiring
additional 08 credits immediately after First Year.

e Two Years UG Diploma in Technology: Awarded after completing Second Year of Engineering and
acquiring additional 08 credits immediately after Second Year.

e Three Years Bachelor’s Degree in Vocation (B.Voc.): Awarded after completing Third Year of Engineering
and acquiring additional 08 credits immediately after Third Year.

e Four Years Bachelor’s Degree in Technology (B.Tech.) with Multidisciplinary Minor: Awarded after
completing Fourth Year of Engineering.

e Four Years Bachelor’s Degree in Technology (B.Tech.) Honors with Multidisciplinary Minor: Awarded
after completing Fourth Year of Engineering and acquiring additional 18 credits through Honours courses in
respective major discipline over Third & Fourth Year of Engineering.

e Four Years Bachelor’s Degree in Technology (B.Tech.) Honors with Research and Multidisciplinary
Minor: Awarded after completing Fourth Year of Engineering and acquiring additional 18 credits through a
research project in respective major discipline during Fourth Year of Engineering.

e Four Years Bachelor’s Degree in Technology (B.Tech.) with Double Minors (Multidisciplinary &
Specialization): Awarded after completing Fourth Year of Engineering and acquiring additional 18 credits
through additional courses in another Engg. / Tech. discipline during Second to Fourth Year of Engineering.

Through the implementation of Autonomy Syllabus Scheme 111 (as per NEP 2020 Guidelines), strategic planning,
and joint efforts of all stakeholders, KJSIT is endeavouring to enhance the quality of engineering education and set
a benchmark for all the autonomous institutes nationwide.

Dr. Vivek Sunnapwar
Principal and Chairman - Academic Council



Preface by Chairperson — Board of Studies (BoS):

In today’s world, lot of technological developments are taking place in the field of Electronics &
Telecommunication Engineering in order to meet the current requirements. Hence, there is always a
requirement for continuous enrichment of course content in the field of education on regular basis to maintain
a good quality of education by the regular revision of curriculum. This will help our students with the upgraded
knowledge, help in achieving better employability, opportunities to work with start -ups, chances for good
internships at premier organizations/industries and other avenues of higher studies.

The revised curriculum of Scheme-111 (Electronics and Telecommunication Engineering) under the autonomy
has focussed on all these above mentioned factors and aims to provide strong foundation along with required
analytical concepts in the field of electronics & telecommunication. The curriculum is designed keeping in
mind the guidelines of NEP-2020. Some of the salient features of the syllabus are as mentioned below.

1. The curriculum is designed with a total of number of 174 credits along with the inclusion of Skill, and
Technology and Project based learning.

2. The skill based courses are introduced in the second and third year in which students are exposed to hard/
soft skills. Students are also introduced with the community engagement projects in the second year in current
technologies.

3. Third year students are introduced with technology based learning along with skill based courses. The
community engagement projects are introduced to the third year students in the specialized core fields

4. Students are introduced to National/Foreign Languages in the second year to make them proficient at job
locations as per the requirement.

5. The curriculum is designed to incorporate the electives in (department and institute level) covering the thrust
areas that will provide more focussed approach for the students in problem solving and also to be at par with
the current industry requirements.

6. The contents of the curriculum is designed taking into consideration the IT domain developments into
account and at the same time keeping the focus on core specialization of the program intact

7. The internships are made mandatory and credit based for all the students in semester VI1I. The students are
provided with the flexibility to carry out internship for entire semester. That helps them to acquaint with the
industry work culture

As Chairman BOS, | take this opportunity to thank all the internal and external BOS members, subject experts,
industry representatives, alumni, and various other stakeholders for their sincere efforts and valuable inputs in
the preparation of course contents, in reviewing the contents and critically analysing the contents.

Dr. Jayashree V. Khanapuri
Head and Chairperson,
Electronics and Telecommunication Engineering Department, KJSIT

Board of Studies (BoS) in Electronics and Telecommunication Engineering — K. J. Somaiya Institute
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Verticals as per
NEP 2020 Guidelines

Components Aligning with KJSIT
Autonomy Syllabus Scheme 1/ 11 /11 B

Nomenclature for KJSIT Autonomy
Syllabus Scheme 111 Aligned with NEP
2020 Guidelines

Basic and Engineering
Science Courses

Basic Science (BS) Course

Basic Science (BS) Courses

Engineering Science (ES) Course

Engineering Science (ES) Courses

Major Courses

Professional Core (PC) Courses

Major / Professional Core
(PC) Courses

Professional Elective -
Department-level (PE-DLC) Courses

Major / Professional Elective -
Department-level (PE-DLC) Courses

Generic / Open Elective

Open Elective - Institute-level

Open Elective - Institute-level

Courses (OE-ILC) Courses (OE-ILC) Courses
Multidisciplinary Minor ) Multidisciplinary Minor
Courses (MM) Courses

Vocational Skill Courses

Workshop I; Workshop II;
SAT Courses — TBL

Vocational Skill - SAT
(VS-SAT) Courses

Skill Enhancement
Courses

SAT Courses — SBL
(Program Specific)

Skill Enhancement - SAT
(SE-SAT) Courses

Ability Enhancement
Courses

Professional Communication Skills;

SAT Course — SBL (Foreign and/or
Indian Modern Languages)

Ability Enhancement - SAT
(AE - SAT) Courses

Indian Knowledge
System Courses

Indian Knowledge System - SAT
(IKS - SAT) Courses

Value Education Courses

SAT Course — ABL (National, Global,
Societal and Environmental Aspects);

Business Communication & Ethics

Value Education - SAT
(VE - SAT) Courses

Field Projects /
Community Engagement
Projects

PBL — Mini, Minor, Major

Community Engagement —
Project-Based Learning (PBL)

Internship /
Apprenticeship

Internship

Internship (INT)

Co-curricular Courses

Student Induction Program

Co-curricular - SAT
(CC - SAT) Courses

Other Abbreviations:

e SAT — Skill/Activity/Technology-Based Learning (Exposure Courses)

e TH-Theory

e P —Practical

e TUT — Tutorial
e Tl-Testl

e T2-Test2

e CA —Continuous Assessment Test (T=T1 + T2)
e ESE — End Semester Exam

e TW —Term Work
e O —Oral Exam

e P —Practical Exam

e P&O —Practical & Oral Exam




Programs Offered with Multiple Entry Multiple Exit Options

Level 4.5: UG Certificate in Technology

Major Discipline:

Electronics and Telecommunication Engineering

Years of Study: 01 Year

Semesters: land?2

Credits: 42

Additional 08 Credit Bridge Course Corresponding to Skill-Based Courses / Internship / Mini Projects in

Requirements:

Major during Summer Vacation after 1t Year

Level 5: UG Diploma in Technology

Major Discipline:

Electronics and Telecommunication Engineering

Requirements:

Years of Study: 02 Years

Semesters: 1,2,3,4

Credits: 85

Additional 08 Credit Bridge Course Corresponding to Skill-Based Courses / Internship / Mini Projects in

Major during Summer Vacation after 2" Year

Level 5.5: Bachelor’s Degree in Vocation (B. Voc.)

Major Discipline: Electronics and Telecommunication Engineering

Years of Study: 03 Years

Semesters: 1,2,3,4,56

Credits: 130

Additional 08 Credit Bridge Course Corresponding to Skill-Based Courses / Internship / Mini Projects in
Requirements: Major during Summer Vacation after 3" Year

Level 6: B.Tech. in Technology with Multidisciplinary Minor

Major Discipline:

Electronics and Telecommunication Engineering

e Innovation and Entrepreneurship
Offered e Biotechnology
Multidisciplinary e loT and Cloud Computing
Minors: e Geographical Information System
e VLSI
e Artificial Intelligence
Years of Study: 04 Years
Semesters: Major-1,2,3,4,5,6,7,8
Multidisciplinary Minors — 4, 5, 6
Credits: 174




Level 6: B.Tech. in Technology - Honors and Multidisciplinary Minor

Major Discipline:

Electronics and Telecommunication Engineering

Offered Honors and
Multidisciplinary
Minors:

Honors:

Internet of Things*

Artificial Intelligence & Machine Learning
Cyber Security

Virtual and Augmented Reality

Data Science

Blockchain

Multidisciplinary Minors:
Innovation and Entrepreneurship
Biotechnology

loT and Cloud Computing™
Geographical Information System
VLSI

Artificial Intelligence

* Can be chosen for either Honors or Minors, not both

Years of Study: 04 Years
Major-1,2,3,4,5,6,7,8

Semesters: Multidisciplinary Minors — 4, 5, 6
Honors-5,6,7,8

Credits:

192 (= Major with Multidisciplinary Minors: 174 + Honors: 18)

Level 6: B.Tech. in Technology - Honors with Research and Multidisciplinary Minor

Major Discipline:

Electronics and Telecommunication Engineering

e Innovation and Entrepreneurship
Offered e Biotechnology
Multidisciplinary e |oT and Cloud Computing
Minors: e  Geographical Information System

e VLSI

o Artificial Intelligence
Years of Study: 04 Years

Major-1,2,3,4,5,6,7,8
Semesters: Multidisciplinary Minors — 4, 5, 6

Honors with Research — 7, 8
Credits:

192 (= Major with Multidisciplinary Minors: 174 + Honors with Research: 18)

Level 6: B.Tech. in Technology with Double Minors (Multidisciplinary & Specialization)

Major Discipline:

Electronics and Telecommunication Engineering

Multidisciplinary Minors:

e Innovation and Entrepreneurship
e Biotechnology
Offer_eq - e 10T and Cloud Computing
Myltldlsuplmary e  Geographical Information System
Mlnqrs_anq e VLS|
Specialization «  Atificial Intelligence
Specialization Minors:
06 additional courses (of minimum 12 week each), in another Engg. / Tech. discipline / Emerging
Areas through MOOC
Years of Study: 04 Years
Major-1,2,3,4,5,6,7,8
Semesters: Multidisciplinary Minors — 4, 5, 6
Specialization Minors —3,4,5,6,7, 8
Credits:

192 (= Major with Multidisciplinary Minors: 174 + Specialization Minors: 18)




Credit Distribution Structure for Four Year Multidisciplinary B.Tech. Degree Program in Electronics and

Telecommunication Engineering with Multiple Entry Multiple Exit Options

Faculty: Science and Technology Faculty: Vocational Ability Enhancement Field Pro;e.cts/
Any . Community
Skills (VS) & (AE), Engagerment (GE)
_ Skill Indian Knowledge Projects
Major / Open | Enhancement System (1KS), e (I’NT)
Major / Professional Multi- Elective - (SE) Value Education (VE) p ' c lati
Level [Semester| Basic | Engineering|Professional Elective - |disciplinary | Institute- Courses courses and Co-curricular (CC) Credits umd ? Ve
Science Science Core Department- Minor level Clllress Credits
(BS) (ES) (PC) tevel (MM) O Vs | se- | ae- | iks- | ve Prcc::'zec-:t cc
Courses Courses Courses (PE-DLC) Courses ILC) SAT | saAT SAT SAT | sAT B aJse q INT SAT
Courses Courses Courses|Courses | Courses |Courses |Courses | Learning Courses
(PBL)
Level | 9 8 1 2 21 42
4.5 1] 9 8 1 2 1 21

Exit Option with UG Certificate in Technology with Additional 08 Credit Bridge Course Corresponding to Skill-Based Courses / Internship / Mini Projects in Major

85
5.0 v 11 4 1 1 1 22
Exit Option with UG Diploma in Technology with Additional 08 Credit Bridge Course Corresponding to Skill-Based Courses / Internship / Mini Projects in Major
\% 11 4 3 1 2 1 22
Level 130
55 Vi 8 4 3 3 2 3 23

Exit Option with Bachelor’s Degree in Vocation (B. Voc.) with Additional 08 Credit Bridge Course Corresponding to Skill-Based Courses / Internship / Mini Projects in Major

6.0 VI 8 12 20
Total 26 16 61 15 10 6 4 3 3 1 3 12 12 2

174




Program Structure for Second Year UG Technology (EX)

SEMESTER IV

TEACHING SCHEME

Teaching Scheme Credits Assigned
Course (Contact Hours) Course
Course Name
Code TH-P— Total TH-P-— Total Category
TUT oal |yt ota
EXC401 App_Ilcatl.ons of Mathematics in 3.0-1 04 3.0-1 04 BS
Engineering-I11
EXCA02 Ana_log a_nd Digital Communication 3.0-0 03 3.0-0 03 PC
Engineering
EXC403 | Microcontrollers 3-0-0 03 3-0-0 03 PC
EXC404 | Signals and Systems 3-0-0 03 3-0-0 03 PC
MMC405 | Multidisciplinary Minor Course 3-0-0 03 3-0-0 03 MM
EXL402 Ana!og a.nd Digital Communication 0-2-0 02 0-1-0 o1 PC
Engineering Laboratory
EXL403 | Microcontrollers Laboratory 0-2-0 02 0-1-0 01 PC
MML405 | Multidisciplinary Minor Lab 0-2-0 02 0-1-0 01 MM
Community Engagement PBL — Mini
EXPR42 | Project Il (Raspberry Pi based 0-2-0 02% 0-1-0 01 PBL
projects).
Skill Enhancement — SAT VIII: Skill-
EXXS48 | Based Learning 0-2"-0 02 0-1-0 01 SE-SAT
(Python Programming)
Ability Enhancement — SAT IX: Skill-
Based Learning .
EXXS49 . . 0-2"-0 02 0-1-0 01 AE-SAT
(Foreign and Indian Modern
Languages-I11)
Total 15-12-1 28 15-6-1 22 -
“SAT can be conducted as TH or P or both as required. $Load of learner, not the faculty.
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SEMESTER IV

EXAMINATION SCHEME

CA Marks ESE TW /O /P Marks
Course Course Name Total
Code T= Duration Marks
T1| T2 Marks | . ™ P P
T1+T2 | 2" (in Hrs) © &0
EXCA0L App.llcatl.ons of Mathematics in 20 | 20 40 60 95 25 | .| - i 125
Engineering-II
Excagy |Andlogand Digital 20 | 20| 40 60 2.5 |- - - | 100
Communication Engineering
EXC403 | Microcontrollers 20 | 20 40 60 2.5 - - - - 100
EXC404 | Signals and Systems 20 | 20 40 60 2.5 - - - - 100
MMC405 | Multidisciplinary Minor Course - - - - - 50 (50| - - 100
Analog and Digital
EXL402 | Communication Engineering - - - - - 25 - - 25 50
Laboratory
EXL403 | Microcontrollers Laboratory - - - - - 25 | - | 25 - 50
MML405 | Multidisciplinary Minor Lab - - - - - 25 - - - 25
Community Engagement PBL —
EXPR42 | Mini Project Il - - - - - 25 | - | - 25 50
(Raspberry Pi based projects)
Skill Enhancement — SAT VIII:
EXXS48 | Skill-Based Learning - - - - - 25 - - - 25
(Python Programming)
Ability Enhancement — SAT IX:
Skill-Based Learning
EXXS49 . . = = = = = 25 = = = 25
(Foreign and Indian Modern
Languages-I11)
Total 80 | 80 160 240 - 225 |50| 25 | 50 750
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Course Code

Credits

Course Name (TH+P+TUT)

EXC401

Applications of Mathematics in Engineering -11 3+0+1

Prerequisite:

. Engineering Mathematics-I
. Engineering Mathematics-I1
. Applications of Mathematics in Engineering-1 & Binomial Distribution

Course
Objectives:

Plw N e

. To understand line and contour integrals and expansion of complex valued
functions in a power series.

2. To understand the basic techniques of statistics for data analysis, Machine
learning and Al.

3. To understand probability distributions and expectations.

4. To understand the concepts of vector spaces used in the field of machine
learning and engineering problems.

5. To understand the concepts of Quadratic forms and Singular value
decomposition.

6. To understand the concepts of Calculus of Variations.

Course Outcomes:

1. Use the concepts of Complex Integration for evaluating integrals, computing
residues & evaluate various contour integrals.

2. Apply the concept of Correlation and Regression to the engineering problems
in data science, machine learning and Al.

3. Apply the concepts of probability and expectation for getting the spread of the
data and distribution of probabilities.

4. Apply the concept of vector spaces and orthogonalization process in
Engineering Problems.

5. Use the concept of Quadratic forms and Singular value decomposition which
are very useful tools in various Engineering applications.

6. Find the externals of the functional using the concept of Calculus of variation

Module No. . CO Hrs/ Total
& Name Sub Topics Mapped Sul? Hrs/
Topic | Module
i. Prerequisites
and Course Prerequisite Concepts and Course Introduction. - 02 02
Outline
1.1 Line Integral, Cauchy’s Integral theorem
for simple connected and multiply 03
connected regions  (without  proof),
1. Complex Cauchy’,s Integral formu}a (without prf)of)
Integration 1.2 Taylor’s and Laurent’s series (without 1 02 07
proof).
1.3 Definition of Singularity, Zeroes, poles of
f(z), Residues, Cauchy’s Residue Theorem 02
(without proof).
2. Statistical 2.1 Cla Karl Pearson’s Coefficient of ) 01 06
Techniques correlation (r)
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Module No. . CO Hrs/ Total
& Name Sub Topics Maoped Sub Hrs/
PP Topic | Module
2.2 Spearman’s Rank correlation coefficient
(R) (repeated and non-repeated 01
ranks)
2.3 Lines of regression 02
2.4 Fitting of first and second degree curves 02
3.1 Baye’s Theorem, Random variable:
Probability distribution for discrete and 02
continuous random variables, Density
3. Probability function and distribution function 3 07
Distributions 3.2 Expectation, mean and variance 02
3.3 Probability distribution: Poisson & normal 03
distribution
4.1 Vectors in n-dimensional vector space,
_ norm, dot product, The Cauchy-Schwarz 02
4. Linear inequality (with proof), Unit vector
Algebra: Vector 45 Grthogonal projection, Orthonormal basis, 4 - 06
Spaces Gram-Schmidt process for vectors
4.3 Vector spaces over real field, Subspaces. 02
5.1 Quadratic forms over real field, Linear
Transformation of  Quadratic  form, o1
Reduction of Quadratic form to diagonal
_ form using congruent transformation.
5. Linear 5.2 Rank, Index and Signature of quadratic
Algeb ra:_ form, Sylvester’s law of inertia, Value class 5 02 07
Quadratic of a quadratic form-Definite, Semi definite
Forms and Indefinite
5.3 Reduction of Quadratic form to a canonical 02
form using congruent transformations
5.4 Singular Value Decomposition 02
6.1 Euler- Lagrange equation (Without Proof),
When F does not contain y, When F does 02
6. Calculus of not contain x, When F contains X, y, y’
Variations 6.2 Isoperimetric problems- Lagrange Method 0 02 06
6.3 Functions involving higher order
- : . 02
derivatives: Rayleigh-Ritz Method
ii. Course Recap of Modules, Outcomes, Applications,
i . - 01 01
Conclusion and Summarization
Total: 42
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Books:

1. Higher Engineering Mathematics, Dr. B. S. Grewal, Khanna Publication
2. Advanced engineering mathematics H.K. Das, S. Chand, Publications.
Text Books 3. Higher Engineering Mathematics B. V. Ramana, Tata Mc-Graw Hill
Publication.
1. Complex Variables and Applications, Brown and Churchill, McGraw-Hill
education.
2. Probability, Statistics and Random Processes, T. Veerarajan, McGraw-Hill
education.
Reference Books | 3. Advanced Engineering Mathematics, R. K. Jain and S. R. K. lyengar, Narosa
publication
4. Advanced Engineering Mathematics Wylie and Barret, Tata McGraw Hill.
5. Beginning Linear Algebra Seymour Lipschutz Schaum’s outline series, Mc-
Graw Hill Publication
1. https://nptel.ac.in/courses/111/108/111108066/
Useful Links: 2. https://nptel.ac.in/courses/111/103/111103070/
) 4. https://nptel.ac.in/courses/111/105/111105041/
5. https://www.coursera.org/learn/complex-analysis

Continuous Assessment (CA):
The distribution of Continuous Assessment marks will be as follows —
1. | Class Test 1 (T-1) 20 marks

2. | Class Test 2 (T-2) 20 marks

Class Tests (20 Marks):
Two class tests of 20 marks each should be conducted in a semester. The first class test is to be

conducted when approx. 40% syllabus is completed and second class test when additional 40% syllabus
(but excluding contents covered in Test I) is completed. Duration of each test shall be one hour. Addition
of both test scores will be considered for passing.

End Semester Theory Examination will be of 60 Marks with Two Hours and 30 Minutes
duration.

14
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Course Code

Course Name Credits (TH+P+TUT)

EXC402

Analog and Digital Communication Engineering

3+0+0

Prerequisites

wnh e

. Applications of Mathematics in Engineering-I

Applications of Mathematics in Engineering-II
Electronics Devices & Circuits

Course
Objectives:

el A

oo

To understand various analog modulation techniques.

To explain the key concepts of analog and digital pulse modulation.

To describe analog receivers and Multiplexers.

To describe basics of digital communication, receivers for digital signals and
noise affecting it.

To learn different digital modulation and demodulation techniques.

To describe the basics of information theory, source coding and to illustrate
various error control codes.

Course Outcomes:

el A

oo

Solve numerical based on analog modulation and demodulation techniques.
Describe various pulse modulation and demodulation techniques.

Explain AM, FM receivers and multiplexing techniques.

Apply noise reduction techniques to improve the reception quality of digital
signals in the presence of noise.

Compare the performances of different digital modulation techniques.
Apply the concepts of information theory in source coding and error control
coding schemes.

Module No.
& Name

Total
Hrs/
Module

Hrs/
Sub
Topic

CO

Sub Topics Mapped

i. Prerequisites and
Course Outline

Prerequisite Concepts and Course Introduction - 02

1. Analog
Communication

1.1. Introduction to Communication Systems: Principle

concept of Amplitude modulation, Mathematical
expression for AM Envelope, Frequency spectrum
and Bandwidth, AM power distribution, 03
Numerical on AM. Introduction to different types
of AM. Explain AM Modulation and
Demonstration techniques

1.2.

Angle Modulation: Concept, FM and PM
waveform, Mathematical expression for FM and
PM, Frequency and Phase deviation, Modulation
index, Frequency spectrum of Angle modulated 03
waves, Bandwidth requirement. Explain FM
Modulation and Demodulation technique (any
one). Numerical on FM parameters.

2. Pulse
Modulation

2.1

Apply the concept of Sampling Theorem to
various understand digital pulse modulation and
demodulation techniques like PAM, PWM, and
PPM

02

2.2

PCM technique, Quantization, Companding in

PCM (u-law, a-law), 02
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Module No.
& Name

Sub Topics

CO
Mapped

Hrs/
Sub
Topic

Total
Hrs/
Module

2.3

Concept of Delta Modulation and Adaptive delta
modulation, Generation and detection with
waveform and drawbacks

01

3. Radio Receiver
and Multiplexing
Techniques

3.1

Characteristics: Selectivity, Sensitivity & Fidelity.
Superheterodyne receiver: Detail block diagram,
Need and types of AGC

3.2

FM Receiver. Comparison of AM, FM receiver.

3.2

FDM and TDM transmitter & receiver.

02

02

02

06

4, Fundamentals of
Digital
Communication

41

Digital Communication System: Basic elements of
Digital communication system, SNR, Channel
capacity, Bit interval and Bit rate, Baud rate,
(Numerical on SNR, Channel capacity,
Bitrate/Baud rate), Transmission Media: Guided
and Unguided, Line Encoding and its types:
Digital to digital (Polar and Bipolar techniques
with respect to waveform).

4.2

AWGN, Comparison of different receivers with
respect to Probability of Error: Integrate and dump,
Optimum Filter, Matched filter, Correlator. ISl,
Eye Diagrams.

05

02

07

5. Digital
Modulation and
Demodulation

51

Shannon limit for information capacity, Amplitude
Shift Keying (ASK): Modulator, waveform,
Baudrate, Frequency Shift Keying (FSK):
Transmitter, Receiver and Concept of M-ary FSK,
Phase Shift Keying (PSK) BPSK: Generation,
Reception, waveform, spectrum and Bandwidth
QPSK: Phasor diagram, waveform, Transmitter-
Receiver and advantages Quadrature Amplitude
Modulation (QAM) 8 QAM: Bandwidth
Efficiency.

52

Comparison of various Digital Communication
Systems (ASK — FSK — PSK — QAM).

06

01

07

6. Source and
Error Control
Coding

6.1

Information, mutual information, Entropy. Source
encoding theorem: Shannon Fano coding,
Huffman coding.

6.2

Introduction of error control system: Automatic
Retransmission Query (ARQ) system, Forward
error correction (FEC) system. Comparison
between FEC and ARQ.

03

05

08

6.3

Error Control Coding: linear block codes, cyclic
codes, Convolutional codes: State diagram, trellis
diagram and Viterbi decoding.

ii. Course
Conclusion

Recap of Modules, Outcomes, Applications, and
Summarization

01

01

Total:

42
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Books:

Text Books

Kennedy and Davis, "Electronics Communication System", Tata McGraw Hill,
Fourth edition.

Modern Digital and Analog Communication Systems, Fourth Edition, Lathi BP
and Ding Z, Oxford University Press, 2009

3. Digital Communication System, Fourth Edition, Haykin Simon John Wiley and
Sons, New Delhi 2014
4. Digital Communications, Fourth Edition, John G. Proakis, McGraw-Hill
1. Taub, Schilling and Saha, "Taub's Principles of Communication systems", Tata
McGraw Hill, Third edition.
2. P. Singh and S.D. Sapre, "Communication Systems: Analog and Digital”, Tata
Reference McGraw Hill, Third edition _ _ _ _
Books 3. Sklar B, and Ray P. K. Pearsqn, I_I)orlln_g Kane:rsIey (Ind!a), Delhi, 2009 _
4. Analog and Digital Communication, First Edition, T L Singal, Tata McGraw Hill,
New Delhi, 2012
5. Digital Communication, First Edition, P Ramakrishna Rao, Tata Mc-Graw Hill,
New Delhi, 2011
1. Course: Analog Communication by Prof. Goutam Das (IIT Kharagpur);
https://swayam.gov.in/nd1l_noc20_ee69/preview
https://nptel.ac.in/courses/106/103/106103068/1
Useful https://nptel.ac.in/courses/117/101/117101051/
Links: https://nptel.ac.in/courses/117/105/117105077/

Nogakown

https://nptel.ac.in/courses/108/101/108101113/
https://nptel.ac.in/courses/108/102/108102096/
https://nptel.ac.in/courses/108/102/108102120/

Continuous Assessment (CA):
The distribution of Continuous Assessment marks will be as follows —

1. Class Test 1 (T-1) 20 marks
2. Class Test 2 (T-2) 20 marks

Class Tests (20 Marks):
Two class tests of 20 marks each should be conducted in a semester. The first-class test is to he

conducted when approx. 40% syllabus is completed and second-class test when additional 40%
syllabus (but excluding contents covered in Test I) is completed. Duration of each test shall be one
hour. Addition of both test scores will be considered for passing

End Semester Theory Examination will be of 60 Marks with Two Hours and 30 Minutes

duration.
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https://nptel.ac.in/courses/106/103/106103068/1
https://nptel.ac.in/courses/117/101/117101051/
https://nptel.ac.in/courses/117/105/117105077/
https://nptel.ac.in/courses/108/101/108101113/
https://nptel.ac.in/courses/108/102/108102096/
https://nptel.ac.in/courses/108/102/108102120/

Course Code

Course Name

Credits
(TH+P+TUT)

EXC403

Microcontrollers

3+0+0

Prerequisite:

Digital System Design

Course Objectives:

To write programs for 8051 microcontrollers.

HobhRE

To understand the design of Microcontroller and ARM Applications.

To develop background knowledge of Computers and its memory System.
To understand the architecture of 8051 and ARM7 core.

Course Outcomes:

model

3. Outline the detailed architecture of 8051.

devices to the microcontrollers.

5. Outline the detailed architecture of ARM7 Core.
6. Write Assembly language and Embedded C program for microcontrollers.

2. Outline Memory System concept of microcomputer

1. Outline Microcomputer system and various microcomputers architecture

4. Write programs for 8051 microcontrollers and Interface various peripheral

Module No. . CcO Hrs/ Total
& Name Sub Topics Maoped Sub Hrs/
PP Topic | Module

. Prerequm?es and Prerequisite Concepts and Course Introduction. - 02 02
Course Outline

1.1 Overview of microcomputer systems and their 01

building blocks, Memory
1.2 Interfacing, Steps taken by the microprocessor to 01
fetch and executes an instruction from the memory
. 1.3 Concepts of Program counter register, Reset, Stack

1. Overview of q K 0oi Subroutine. | 4 Di o1
Microcomputer ('3\1;'1 stac :omter , Subroutine, Interrupts and Direct 1 05
based System emory AcCCess

1.4 Concept of RISC & CISC Architecture 01

1.5 Harvard & VVon Neumann Architecture

1.6 Comparison between Microprocessor and 01

Microcontroller, Applications of microcontrollers

2.1 Classification of Memory : Primary and Secondary 01

2. The Memory 2.2 Types of Semiconductor memories 2 01 04
Systems
2.3 Cache Memory 01
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Module No. . co | Hre | Total
& Name Sub Topics Manped Sub Hrs/
PP Topic | Module
2.4 Virtual Memory Concept with Memory
Management Unit with Segmentation and Paging 01
(Address Translation Mechanism)
3.1 Features, architecture and pin configuration 02
3.2 CPU timing and machine cycle 01
3.3 Input / Output ports 01
3 .8051 3.4 Memory organization 3 01 08
Microcontroller
3.5 Counters and timers 01
3.6 Interrupts 01
3.7 Serial data input and output 01
4.1 Addressing modes 01
4.2 Instruction set 01
43N f Assembler ross Assemble, Assembler
4. 8051 Assembly 3 e_:edo_ ssembler & Cross Assemble, Assemble o1
Directives
Language 4 10
Prograrr_lming and 4.5 Programs related to: arithmetic, logical, delay
Interfacing subroutine , input, output, timer, counters, port, 04
serial communication, and interrupts
4.6 Interfacing with LEDs, Relay and Keys, LCD and 03
Seven Segment Display
5.1 Introduction & Features of ARM 7 01
5.2 Concept of Cortex-A, Cortex-R and Cortex-M 01
5.3 Architectural inheritance, Pipelining 02
5. ARM7 5.4 Programmer’s model 5 01 08
5.5 Brief introduction to exceptions and interrupts 01
handling
5.6 Instruction set: Data processing, Data Transfer, 02
Control flow
6.1 General Purpose Input Output 01
6. ARM
Programming with | 6.2 Timer Mode 6 01 04
Embedded C
6.3 Pulse-Width Modulator Configuration 02
ii. Course Recap of Modules, Outcomes, Applications, and ) 01 01
Conclusion Summarization
Total: 42

19




20



Books:

Text Books

N o

C. Kenneth J. Ayala and D. V. Gadre, “The 8051 Microcontroller & Embedded
system using assembly & ‘C’ 7, Cengage Learning, Edition 2010.

Douglas V Hall, SSSP Rao “Microprocessors & Interfacing”, McGraw Hill

M. A. Mazidi, J. G. Mazidi and R. D. Mckinlay, “The 8051 Microcontroller &
Embedded systems”, Pearson Publications, Second Edition 2006.

James A. Langbridge, “Professional Embedded Arm Development”, Wrox, John
Wiley Brand & Sons Inc., Edition 2014

Lyla Das, Embedded Systems: An Integrated Approachl, Pearson Publication,
First Edition 2013

Steve Furber, “ARM System on chip Architecture”, Pearson, 2" edition.

Shibu K. V “Introduction to embedded systems” McGraw Hill.

Reference
Books

N =

“MCS@51 Microcontroller, Family User’s Manual” Intel

P89V51RB2/RC2/RD2 8-bit 80C51 5 V low power 16/32/64 kB flash
microcontroller, Data Sheet NXP founded by Philips

Carl Hamacher, Zvonko Vranesic and Safwat Zaky, “Computer Organization”,
Fifth Edition, Tata McGraw-Hill

Useful Links:

Course: Microprocessors and Microcontrollers by Prof. Santanu Chattopadhyay (11T
Kharagpur);
https://swayam.gov.in/nd1l_noc20_ee42/preview

Continuous Assessment(CA):
The distribution of Continuous Assessment marks will be as follows —

1. | Class Test 1 (T-1) 20 marks
2. | Class Test 2 (T-2) 20 marks

Class Tests (20 Marks):
Two class tests of 20 marks each should be conducted in a semester. The first-class test is to be

conducted when approx. 40% syllabus is completed and second class test when additional 40% syllabus
(but excluding contents covered in Test I) is completed. Duration of each test shall be one hour. Addition
of both test scores will be considered for passing.

End Semester Theory Examination will be of 60 Marks with Two Hours and 30 Minutes duration.
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Course Code

Course Name Credits (TH+P+TUT)

EXC404

Signals and Systems 3+0+0

Prerequisite:

Applications of Mathematics in Engineering-I

1. To introduce students to the idea of signal and system analysis and
characterization in time and frequency domain.
Course . . . )
Objectives: 2. To prov_lde_ foundation of signal and sys_tem concepts to areas_ Illfe
communication, control and comprehend applications of signal processing in
communication systems.
1. Describe different types of signals and systems
2. Apply convolution and correlation to continuous time and discrete time
systems in time domain
Course 3. Apply Fourier series to continues time and discrete time signals and
Outcomes: systems . . . . i .
4. Apply Fourier transform to continues time and discrete time signals and
systems
5. Apply Laplace transform to continues time LTI systems
6. Apply Z-transform to continues time LTI systems
Module No. . CO Hrs/ | Total
& Name Sub Topics Mapped Sul? Hrs/
Topic | Module
I. Prerequisites
and Course Prerequisite Concepts and Course Introduction. - 02 02
Outline
1.1 Introduction to Signals: Definition, Basic
Elementary signals -exponential, sine, step,
impulse, ramp, rectangular, triangular.
Operations on signals.
Classification of Signals: Analog and discrete 04
time signals, even and odd signals, periodic
1. Introduction and non-periodic signals, deterministic and
to signals and non-deterministic signals, energy and power 1 08
systems signals.
1.2 Systems and Classification of systems:
System Representation, continuous time and
discrete systems, system with and without 04
memory, causal and non-causal system,
linear and nonlinear system, time invariant
and time variant system, stable system.
2. Time domain | 2.1 Linear Time Invariant (LTI) systems:
analysis of Impulse, step and exponential response, 2 02 10
Continuous System Stability and Causality.
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Linear constant coefficient difference
equation, Transfer Function, plotting Poles

Module No. . CO Hrs/ Total
& Name Sub Topics Maoped Sub Hrs/
PP Topic | Module
Time and 2.2 Use of convolution integral and convolution
Discrete Time sum for analysis of LTI systems, properties 04
systems of convolution integral/sum, impulse
response of interconnected systems.
2.3 Correlation and spectral Density: auto-
correlation, cross correlation, analogy
between correlation and convolution, energy 04
spectral density, power spectral density,
relation of ESD and PSD with auto-
correlation.
3.1 Trigonometric and exponential Fourier series
representation of signals, Gibb’s
. Review of phenomenon, Discrete Time Fourier Series, ) 3 03 03
Fourier series properties, analogy between Continuous ’
Time Fourier Series (CTFS) and Discrete
Time Fourier Series (DTFS).
. Fourier 4.1 Fourier transform of periodic and non-
Analysis of periodic functions, Properties of Fourier
Continuous Transform (No proof required), Inverse
. . 3 06 06
and Discrete Fourier Transform, Frequency Response:
Time Signals computation of Magnitude and Phase
and Systems Response, Limitations of Fourier Transform.
5.1 Need of Laplace Transform, Concept of
Region of Convergence, Properties of
Laplace Transform (No proof required),
. Laplace P . (. P . q .) 04
Relation between continuous time Fourier
Transform .
Transform and Laplace Transform, unilateral
and .
. Laplace  Transform, inverse Laplace 4 06
Continuous
time LTI Transform.
5.2 Analysis of continuous time LTI systems
systems : .
using Laplace Transform: Causality and 02
stability of systems in s-domain, Total
response of a system.
6.1 Need of z-Transform, z-Transform of finite
and infinite duration sequences, Concept of
Region of Convergence, z-Transform
roperties (No proof required), Standard z-
. Z-Transform prop (. P . a )
. transform pairs, relation between z-transform 03
and Discrete . . .
time LTI and discrete time Fourier Transform, one 5 06
svstems sided Z-Transform. Inverse z-Transform:
y Partial Fraction method only.
6.2 Analysis of discrete time LTI systems using
z-Transform: Systems characterized by 03
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Module No. . CO Hrs/ Total
& Name Sub Topics Mapped Suk_J Hrs/
Topic | Module
and Zeros of a transfer function, causality and
stability of systems, Total response of a
system.
ii. Course Recap of Modules, Outcomes, Applications, and ) 01 o1
Conclusion Summarization
Total: 42
Books:
1. Signals and Systems, Third Edition, Nagoor Kani, Tata McGraw Hill, 2011.
2. Signals and Systems, Fourth Edition, Rodger E Ziemer, William H. Tranter
and D. Ronald Fannin, Pearson Education,2009.
Text Books

3. Signals and Systems, Second Edition, Alan V. Oppenhiem, Alan S. Willsky
and S. Hamid Nawab, Prentice-Hall of India, 2002.
4. Signals and Systems, Fourth Edition, Ramesh Babu, Scitech

Reference Books

1. Signals and Systems, Third edition, Hwei. P Hsu, Tata McGraw Hill, 2010

2. Signals and Systems, Second Edition, Simon Haykin and Barry Van Veen,
John Wiley and Sons, 2004

3. Signals and Systems, First Edition, V. Krishnaveni and A. Rajeshwari Wiley-
India, 2012

Useful Links:

1. Course: Principles of Signals & Systems by Prof. Aditya K. Jagannatham
(IIT Kanpur);
https://swayam.gov.in/nd1l_noc20_eel5/preview

2. Signals and Systems Laboratory: Virtual Laboratory http://ssl-
litg.vlabs.ac.in/

Continuous Assessment(CA):
The distribution of Continuous Assessment marks will be as follows —

Class Tests (20 Marks):

1. | Class Test 1 (T-1) 20 marks
2. | Class Test 2 (T-2) 20 marks

Two class tests of 20 marks each should be conducted in a semester. The first-class test is to be
conducted when approx. 40% syllabus is completed and second test when additional 40% syllabus (but
excluding contents covered in Test 1) is completed. Duration of each test shall be one hour. Addition
of both test scores will be considered for passing.

End Semester Theory Examination will be of 60 Marks with Two Hours and 30 Minutes

duration.
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Course Code

Course Name

Credits (P+TUT)

Analog and Digital Communication Engineering

EXL402 1+
Laboratory 0
Lab . . . N
o 1. Electronic devices and Linear Integrated circuits
Prerequisite:
1. To demonstrate continuous wave modulation and demodulation.
2. To demonstrate analog and digital pulse communication.
Lab 3. To learn source coding and error control coding techniques
Objectives: 4. To compare different line coding methods
5. To distinguish various digital modulations
6. To demonstrate Multiplexing of signal
1. Analyze analog modulation and demodulation techniques
2. Analyze various source coding schemes and different error control codes.
3. Demonstrate Time Division Multiplexing technique.
Lab 4. Demonstrate various digital modulation techniques
Outcomes: 5. Write accurate documentation for experiments performed.
6. Apply ethical principles like timeliness and adhere to the rules of the
laboratory.
. . LO Hrs/
Lab No Experiment Title Mapped | Lab
I.
Prerequisites Prerequisite Concepts and Course Introduction. - 02
and Course
Outline
1 Generation & Detection of AM/FM signals. 01 02
9 Verification of sampling theorem and generation and 04 02
detection of PAM.
3 Generation and detection of PWM and PPM. 04 02
4 Demonstrate Digital pulse transmission technique (PCM) 04 02
5 Demonstrate Digital pulse transmission technique 04 02
(DM/ADM)
Observation of TDM/FDM multiplexing and de-
6 S 03 02
multiplexing signals.
; Observe different data formats: NRZ-L, NRZ-S, RZ-L, 04 02
RZ-S, AMI
8 Demonstrate Modulation and Demodulation of ASK/ 04 02
FSK/PSK
9 Demonstrate the effect of signal Distortion using EYE- 04 02

Diagram
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. . LO Hrs/
Lab No Experiment Title Mapped | Lab
10 Demonstrate of Bit error rate in digital communication 04 02
11 Demonstrate Modulation and Demodulation of 04 02
Quadrature Phase Shift Keying
12 Simulate AM/FM/PM using MATLAB 01 02
13 Simulate Pre-emphasis and De-emphasis circuit 04 02
14 Simulate PAM/PWM/PPM using MATLAB 04 02
15 Simulate PCM/DM/ADM using MATLAB 04 02
Write program in MATLAB to find Gain, Noise Figure
16 : : o 01 02
and Noise Temperature of multistage amplifier
17 Perform Linear Block codes 04 02
18 Simulate QAM using MATLAB 04 02
19 Demonstrate Modulation and Demodulation of 04 02
Quadrature Phase Shift Keying.
Total 40

(Minimum 8 experiments should be conducted. Out of eight two experiments should be
simulation based.)

References:
[1] Lab manuals [2] www.mathworks.com [3] www.scilab.org [4] www.ni.com/labview

Useful Links:

1. http://ssl-iitg.vlabs.ac.in/Sampling%20and%20signal%20reconstruction%20
(objective).html

2. https://www.vlab.co.in/broad-area-electronics-and-communications

Term work:

1. Term work should consist of a minimum of 8 experiments.

2. Journal must include assignments on content of theory and practical of the course.

3. The final certification and acceptance of term work ensures satisfactory performance of
laboratory work and minimum passing marks in term work.

4. Total 25 Marks (Experiments: 15-marks, Assignments/ Case study/ Project/ demo/
presentation: 10-marks)

Oral/Practical/P&O:
Oral & Practical examination will be based on the experiment list and content of the entire
theory syllabus and carries 25 Marks
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Course Code

Course Name Credits (P+TUT)

EXL403 Microcontrollers Laboratory 1+0
L-ab .. Digital System Design
Prerequisite:
Lab 1. To understand development tools of microcontroller based systems.
Objectives: 2. To learn programming for different microcontroller operation & interface to
I/O devices.
3. To develop microcontroller based applications.

Lab Outcomes: | 1.

Outline different development tools required to develop microcontroller based
systems

Write assembly language programs for arithmetic and logical operations, code
conversion & data transfer operations for 8051 and ARM7

Write assembly language programs for general purpose /O, Timers &
Interrupts.

Programs for 8051 microcontrollers and Interface various peripheral devices
to the microcontrollers and develop microcontroller based applications

Write accurate documentation for experiments performed.

Apply ethical principles like timeliness and adhere to the rules of the
laboratory

. . LO Hrs/
Lab No. Experiment Title Mapped | Lab
I. Prerequisites and Prerequisite Concepts and Course Introduction. - 02

Course Outline

Study of development tools like Editor, Assembler-cross

1 Assembler,  Compiler-Cross  compiler,  Linker, | 1,5,6 02
Simulator, emulator etc.
Perform Arithmetic and Logical Operations ( Using

2 Immediate, Direct and Indirect addressing) 8051 and | 2,5,6 02
ARM 7

3 Code Conversion 2,56 02

4 Transfer of data bytes between Internal and External 256 02
Memory

5 Experiments based on General Purpose Input-Output, 356 02
Timers, Interrupts, Delay for 8051 t

6 Interfacing of Matrix Keyboard, LED, 7 Segment 456 02
display, LCD, Stepper Motor, UART t

7 Perform Arithmetic (Using Immediate, Direct and 25 6 02
Indirect addressing) ARM 7 Y

g Perform Logical Operations (Using Immediate, Direct 25 6 02
and Indirect addressing) ARM 7 Y

9 Case Study/ Mini Project 1t06 10

Total 28
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Term work:
1. Term work should consist of a minimum of 8 experiments.
2. Journal must include assignments on content of theory and practical of the course.

3. The final certification and acceptance of term work ensures satisfactory performance of

laboratory work and minimum passing marks in term work.

4. Total 25 Marks (Experiments: 15-marks, Assignments/Case study/ Project/ demo/ presentation:

10-marks)

Oral/Practical/P&O:

Practical examination will be based on the experiment list and content of the entire theory syllabus

carries 25 Marks
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Project Based ) ) Credits
. Project Based Learning
Learning Code (TH+P+TUT)

Community Engagement PBL — Mini Project 11
EXPR42 _ ] 0+1+0
(Raspberry Pi based projects)

Objectives
1 To acquaint yourself with the process of identifying the needs and converting it into the
problem.

2 To familiarize the process of solving the problem in a group.

To acquaint yourself with the process of applying basic engineering fundamentals to attempt

3 .
solutions to the problems.

4 To inculcate the process of self-learning and research.

Outcome: Learner will be able to...

1 Identify problems based on societal /research needs.

2 Apply Knowledge and skill to solve societal problems in a group.

3 Develop interpersonal skills to work as member of a group or leader.

4 Draw the proper inference from available results through theoretical/

experimental/simulations

Analyze the impact of solutions in societal and environmental context for sustainable
development.

Use standard norms of engineering practices

Excel in written and oral communication.

Demonstrate capabilities of self-learning in a group, which leads to lifelong learning.

O oo N O

Demonstrate project management principles during project work.

Guidelines for Mini Project

Students shall form a group of 3 to 4 students, while forming a group shall not be allowed

1 L g
less than three or more than four students, as it is a group activity.

Students should do surveys and identify needs, which shall be converted into problem
2 statements for mini projects in consultation with faculty supervisor/internal committee of
faculties.

Students shall submit an implementation plan in the form of Gantt/PERT/CPM chart, which

3 will cover weekly activity of mini projects.

4 A logbook to be prepared by each group, wherein the group can record weekly work progress,
guide/supervisor can verify and record notes/comments.

5 Faculty supervisor may give inputs to students during mini project activity; however, focus
shall be on self-learning.

6 Students in a group shall understand problems effectively, propose multiple solutions and
select the best possible solution in consultation with the guide/ supervisor.

7 Students shall convert the best solution into a working model using various components of
their domain areas and demonstrate.

g The solution to be validated with proper justification and report to be compiled in standard

format of the college.
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With the focus on self-learning, innovation, addressing societal problems and
entrepreneurship quality development within the students through the Mini Projects, it is
preferable that a single project of appropriate level and quality be carried out in two semesters
by all the groups of the students. i.e. Mini Project 1 in semester 11l and 1V.

However, based on the individual students or group capability, with the mentor’s
recommendations, if the proposed Mini Project adhering to the qualitative aspects mentioned
above gets completed in odd semester, then that group can be allowed to work on the
extension of the Mini Project with suitable improvements/modifications or completely new
project ideas in even semester. This policy can be adopted on a case-by-case basis.

Note: Project Should More Towards Societal Based And Health Care Based.

10

Term Work:

The review/ progress monitoring committee shall be constituted by senior faculty members. The
progress of mini project to be evaluated on continuous basis, minimum two

reviews in each semester. Assessment also considers peer review and ethics observed by faculties
and participation involvement.

In continuous assessment focus shall also be on each individual student, log book maintained and
weekly meeting based on the same.

Distribution of Term work marks for both semesters shall be as below: Eﬂr:;:lt(lscal
1 Marks awarded by guide/supervisor based on implementation 10

2 Peer assessment by team members 05

3 Marks awarded by review committee 05

4 Quality of Project report 05

Review / progress monitoring committee may consider following points for assessment based
on either one year or half year project as mentioned in general guidelines

One-year project:

In the first semester the entire theoretical solution shall be ready, including
components/system selection and cost analysis. Two reviews will be conducted based on
1 the presentation given by the student group.

e First shall be for finalization of problem

e Second shall be on finalization of the proposed solution of the problem.

In the second semester expected work shall be procurement of component’s/systems,

building of working prototype, testing and validation of results based on work completed

in an earlier semester.

e First review is based on readiness of building working prototypes to be conducted.

e Second review shall be based on poster presentation cum demonstration of working
model in last month of the said semester.

Half-year project:

In this case in one semester students’ group shall complete project in all aspects including,
e Identification of need/problem

e Proposed final solution

e Procurement of components/systems

e Building prototype and testing
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Continuous assessment will be weekly based on a logbook. Two presentations will be
conducted for review before a panel.

e First shall be for finalization of problem and proposed solution

e Second shall be for implementation and testing of solutions.

Assessment criteria of Mini Project:

Mini

Project shall be assessed based on following criteria;

Quality of survey/ need identification

Clarity of Problem definition based on need.

Innovativeness in solutions

Feasibility of proposed problem solutions and selection of best solution

Cost effectiveness

Societal impact

Innovativeness

Cost effectiveness and Societal impact

O[NNI WIN|F

Full functioning of working model as per stated requirements

[HEN
o

Effective use of skill sets

[EEY
[EEY

Effective use of standard engineering norms

[EEN
N

Contribution of an individuals as member or leader

13

Clarity in written and oral communication

In one year, project, first semester evaluation may be based on the first six criteria and the
remaining may be used for the second semester evaluation of performance of students in the mini
project.

In the case of a half year project all criteria’s in generic may be considered for evaluation of
performance of students in a mini project.

Guidelines for Assessment of Mini Project Practical/Oral Examination:

1 Report should be prepared as per the guidelines issued by the University of Mumbai.
Mini Project shall be assessed through a presentation and demonstration of working model

5 _by the student project grouptoa panel _of Internql and External Examiners preferably from
industry or research organizations having experience of more than five years approved by
head of Institution.

3 Students shall be motivated to participate in poster, project competition on the work in
students’ competitions.

Mini Project shall be assessed based on following points;

1 Quality of problem and Clarity

2 Innovativeness in solutions

3 Cost effectiveness and Societal impact

4 Full functioning of working model as per stated requirements

5 Effective use of skill sets

6 Effective use of standard engineering norms

7 Contribution of an individuals as member or leader

8 Clarity in written and oral communication
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PI‘Oje(.:t Based Project Based Learning Course Name Credits (P+TUT)
Learning Code
EXPRA42 Community Engagement PBL — Mini Project 11 0+1+0

Mini-Project 1- PBL
C++ and Java Programming
Electronic Devices and Circuit

PBL
Prerequisite:

. Become familiar with Raspberry Pi (Rpi) hardware.

. Setup and Install Raspbian OS on Rpi.

. Understand how Rpi can be leveraged as an 10T gateway.

. Become familiar with Linux OS.

. Setup Rpi as an loT gateway.

. Using Python Interface with Arduino using Serial Port Interface.

PBL Objectives:

O UTA WN R WN P

After successful completion of the course student will be able to:
1. Wire Raspberry Pi and create a fully functional computer.
Use Python-based IDE and trace and debug Python code on the device.

2.
PBL Outcomes ] ]
3. Measure physical parameter using sensors.
4,

(PROs): Implement various communication protocols for wired and wireless
communication.
5. Interfaces different motors and create robots.
Experiment | Unit Raspberry — Pi brs. | PRO
No. No. Mapped

Introduction to Raspberry Pi 02 3
What is Raspberry PI1? Downloading and Installation of

1.1 | NOOBS, First Power- Up & Having a Look around,
Introduction to the Shell and Staying updated.
Familiarization with Raspberry Pl and perform necessary

EX.1.0 1 ) :

software installation.

5 Apparatus Requirement: Hardware: Raspberry Pl Board,
Memory of 16GB, Power adapter, Memory Writer.

3 Software: NOOBS, Raspbian OS, Win32 disk Imager, SD-
Formatter software.
Interfacing with Input / Output Devices using Python 04 \ 3
Introduction to Python, Connecting to the outside World with

211 Gpio,
To Interface LED/Buzzer with Raspberry Pl and write a

1 program to turn ON LED for 1 sec after every 2 sec.

Apparatus Requirement: Raspberry Pl with inbuilt Python
Package, LED, Buzzer.

To interface Push Button / Digital Sensor (IR/LDR) with
EX.2.0 Raspberry P1 and write a program to turn ON LED when Push
button is pressed or at sensor detection.

2 Apparatus Requirement: Raspberry PI with inbuilt Python
Package, Push Button
Switch, Digital Sensor (IR/LDR).
To interface analog sensor using MCP 3008 analog to digital
3 converter chip.

Apparatus Requirement: Raspberry Pl with inbuilt Python
Package, analog sensor, MCP 3008 chip.
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Experiment | Unit Raspberry — Pi Hrs PRO
No. No. " | Mapped
Interfacing Temperature Sensor, Motors, Display 04 4
Devices.
31 Introduction to Temperature sensor (Analog and Digital),
' Relays, Motors (DC, Stepper) and Driver circuits.
To interface DHT11 sensor with Raspberry Pl and write a
1 program to print temperature and humidity readings.
Apparatus Requirement: Raspberry PI with inbuilt Python
EX 3.0 Package, DTH11 Sensor.
h To interface motor using relay with Raspberry Pl and write a
9 program to turn ON motor when push button is pressed.
Apparatus Requirement: Raspberry Pl with inbuilt Python
Package, Relays, Motor Driver, Motors.
To interface OLED with Raspberry PI and write a program to
3 print temperature and humidity readings on it.
Apparatus Requirement: Raspberry Pl with inbuilt Python
Package, OLED display device.
Interfacing Communication Devices and Cloud 04 5
Networking
Introduction to Bluetooth, Zigbee, RFID and WIFI,
4.1 e . :
specifications and interfacing methods.
To interface Bluetooth/Zigbee/RFID/WiFI with Raspberry PI
and write a program to send sensor data to smartphone using
1 Bluetooth/Zigbee/RFID/WIFI. (Any one can be used for
performing)
EX 4.0 Apparatus Requirement: Raspberry Pl with inbuilt Python
o Package, Bluetooth/Zighee/RFID/WIFI.
Introduction to Cloud computing, different types cloud
2 . . :
networks and interconnection using Raspberry Pl
Write a program on Raspberry Pl to upload temperature and
humidity data from thing speak cloud.
3 Apparatus Requirement: Raspberry Pl with inbuilt Python
Package, Cloud networks such as thing speak (open source),
AWS, Azure, etc. anyone can be used for understanding
purpose and building projects.
Understanding of Communication Protocols 04 ] 6
51 Introduction to MQTT, IFTTT protocols and configuration
' steps.
EX 5.0 1 Write a program on Raspberry P1 to publish temperature data
e to MQTT broker
5 Write a program on Raspberry Pi to subscribe to MQTT
broker for temperature data and print it.
3 Configuration of Webserver using Raspberry PI.
Sample Projects 10] 6
1 MQTT Based Raspberry Pi Home Automation: Controlling
' Raspberry Pi GPIO using MQTT Cloud
2. License Plate Recognition using Raspberry Pi and OpenCV
3. Real Time Face Recognition with Raspberry Pi and OpenCV
EX.6.0 4. Smart Garage Door Opener using Raspberry Pi
5. Remote Controlled Car Using Raspberry Pi and Bluetooth
6 Fingerprint Sensor based door locking system using
' Raspberry Pi
7. Raspberry Pi Ball Tracking Robot using Processing
8. Web Controlled Home Automation using Raspberry Pi
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https://circuitdigest.com/microcontroller-projects/mqtt-based-raspberry-pi-home-automation
https://circuitdigest.com/microcontroller-projects/mqtt-based-raspberry-pi-home-automation
https://circuitdigest.com/microcontroller-projects/mqtt-based-raspberry-pi-home-automation
https://circuitdigest.com/microcontroller-projects/license-plate-recognition-using-raspberry-pi-and-opencv
https://circuitdigest.com/microcontroller-projects/raspberry-pi-and-opencv-based-face-recognition-system
https://circuitdigest.com/microcontroller-projects/iot-smart-garage-door-opener-using-raspberry-pi
https://circuitdigest.com/microcontroller-projects/raspberry-pi-remote-controlled-car
https://circuitdigest.com/microcontroller-projects/raspberry-pi-fingerprint-sensor-interfacing
https://circuitdigest.com/microcontroller-projects/raspberry-pi-fingerprint-sensor-interfacing
https://circuitdigest.com/microcontroller-projects/raspberry-pi-ball-tracking-robot-using-processing
https://circuitdigest.com/microcontroller-projects/iot-raspberry-pi-home-automation

Experiment | Unit Raspberry — Pi Hrs. | PRO
No. No. " | Mapped
Q. Line Follower Robot using Raspberry Pi
10 Raspberr_y Pi based Smart Phone Controlled Home
" | Automation
11. | Web Controlled Raspberry Pi Surveillance Robotic Car
12. | Raspberry Pi Based Weight Sensing Automatic Gate
13 Raspberry Pi Emergency Light with Darkness and AC Power
" | Line Off Detector
14 Detecting Colors using Raspberry Pi and Color Sensor
" | TCS3200
15 Measure Distance using Raspberry Pi and HCSRO04
" | Ultrasonic Sensor
16. | Call and Text using Raspberry Pi and GSM Module
17. | Raspberry Pi Home Security System with Email Alert
18 Raspberry Pi Based Obstacle Avoiding Robot using
" | Ultrasonic Sensor
19. | Web Controlled Notice Board using Raspberry Pi
20. | RF Remote Controlled LEDs Using Raspberry Pi
21. | RFID and Raspberry Pi Based Attendance System
22. | Raspberry Pi Interactive Led-Mirror
23. | Garage Door monitor using Raspberry Pi
24. | Raspberry Pi Digital Code Lock on Breadboard
25. | Electronic Voting Machine using Raspberry Pi
Total 28

* Preferably the Project should be based on Arduino Boards

Reference
Books:

1. Simon Monk, “Hacking Electronic: Learning Arduino and Raspberry Pi”, McGraw-Hill
Education TAB; 2™ edition (September 28, 2017)

2. Simon Monk, “Raspberry PI Cookbook Software and Hardware Problems and Solutions”
O’Reilly 2nd Edition

3. Simon Monk, Programming the Raspberry Pi, 2nd Edition: Getting Started with Python” The
McGraw Hill

4. “DK Workbooks: Raspberry Pi Project Workbook”, DK Children; Workbook edition (March
7,2017)

5. Donald Norris, “Raspberry Pi Electronic Projects for Evil Genius”, McGraw-Hill Education
TAB; 1 edition (May 20, 2016)

Useful Links:

Software Tools:

¢ Raspbian OS: https://www.raspberrypi.org/downloads/

Win32 Disk Imager: https://sourceforge.net/projects/win32diskimager/
SD Card Formatter: https://www.sdcard.org/downloads/formatter/
Arduino IDE: https://www.arduino.cc/en/main/software

Online
Repository:

GitHub

NPTEL Videos on Raspberry Pi and Arduino Programming
https://www.electronicsforu.com/raspberry-pi-projects
https://circuitdigest.com/simple-raspberry-pi-projects-for-beginners
https://www.electronicshub.org/raspberry-pi-projects/

Spoken Tutorial Project-1IT Bombay: https://spoken-
tutorial.org/tutorialsearch/?searchFoss=Arduino&search_language=English
Teachers are recommended to use a free online simulation platform “Tinker cad” for the
simulation of Arduino based circuits before the students implement it in the hardware:
ht://www.tinkercad.com/

oarwNE

Note: General Guidelines and assessment criteria will remain same as Mini project-I
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https://circuitdigest.com/microcontroller-projects/raspberry-pi-line-follower-robot
https://circuitdigest.com/microcontroller-projects/raspberry-pi-smart-phone-home-automation
https://circuitdigest.com/microcontroller-projects/raspberry-pi-smart-phone-home-automation
https://circuitdigest.com/microcontroller-projects/web-controlled-raspberry-pi-surveillance-robot
https://circuitdigest.com/microcontroller-projects/raspberry-pi-weight-sensing-automatic-gate
https://circuitdigest.com/microcontroller-projects/raspberry-pi-emergency-lamp
https://circuitdigest.com/microcontroller-projects/raspberry-pi-emergency-lamp
https://circuitdigest.com/microcontroller-projects/raspberry-pi-emergency-lamp
https://circuitdigest.com/microcontroller-projects/raspberry-pi-color-detector
https://circuitdigest.com/microcontroller-projects/raspberry-pi-color-detector
https://circuitdigest.com/microcontroller-projects/raspberry-pi-distance-measurement-using-ultrasonic-sensor
https://circuitdigest.com/microcontroller-projects/raspberry-pi-distance-measurement-using-ultrasonic-sensor
https://circuitdigest.com/microcontroller-projects/raspberry-pi-phone-by-interfacing-gsm-module
https://circuitdigest.com/microcontroller-projects/raspberry-pi-iot-intruder-alert-system
https://circuitdigest.com/microcontroller-projects/raspberry-pi-obstacle-avoiding-robot
https://circuitdigest.com/microcontroller-projects/raspberry-pi-obstacle-avoiding-robot
https://circuitdigest.com/microcontroller-projects/web-controlled-iot-notice-board-using-raspberry-pi
https://circuitdigest.com/microcontroller-projects/rf-remote-controlled-leds-using-raspberry-pi
https://circuitdigest.com/microcontroller-projects/rfid-raspberry-pi-attendance-system
http://fullscreennl.github.io/led-mirror/
https://www.richlynch.com/2013/07/27/pi_garage_alert_1/
https://circuitdigest.com/microcontroller-projects/raspberry-pi-digital-lock
https://circuitdigest.com/microcontroller-projects/raspberry-pi-electronic-voting-machine

Skill Based
Learning Code

Skill Enhancement — SAT VIII: Skill-Based

Credits

+P+
Learning (TH+P+TUT)

EXXS48

Python Programming 0+1+0

Skill Prerequisite:

Knowledge of some programming language like C++
Knowledge of some programming language like Java

Skill Objectives:

© ok~ w

To study List, tuple, set, dictionary, string, array and functions in python
programming language.

To study List, tuple, set, dictionary, string, array and functions in python
programming language.

To study data structures and Object-Oriented Programming using Python.
To explain concepts of modules, packages and exception handling.

To study File handling, django framework and regular expression.

To study data visualization using Matplotlib, data analysis using Pandas
and Web programming using Flask.

Skill
Outcomes:

. Apply the structure, syntax, and semantics of the Python language.

Implement the concept of advanced data types and functions in python
Illustrate data structures the concepts of object-oriented programming as
used in Python

Create Python applications using modules, packages, exception handling,
File Handling programs, Matplotlib, data analysis using Pandas and Web
programming using Flask.

Write accurate documentation for experiments performed.

Apply ethical principles like timeliness and adhere to the rules of the

laboratory.

Module No

Module Title

SO
Mapped

Hrs/
Module

i. Prerequisites
and Course
Outline

Prerequisite Concepts and Course Introduction.

02

Write python programs to understand

1.1 Basic data types, Operators, expressions and Input
Output Statements

1.2 Control flow statements: Conditional statements (if,
if...else, nested if)

1.3 Looping in Python (while loop, for loop, nested loops)

1.4 Decorators, Iterators and Generators.

Concepts:

1.1 Introduction, Features, Python building blocks —
Identifiers, Keywords, Indention, Variables and
Comments.

1.2 Basic data types (Numeric, Boolean, Compound)
Operators:  Arithmetic, comparison, relational,

1,56

04
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Module No

Module Title

SO
Mapped

Hrs/
Module

assignment, logical, bitwise, membership, identity
operators and operator precedence.

1.3 Control flow statements: Conditional statements (if,
if.. .else, nested if) Looping in Python (while loop, for
loop, nested loops) Loop manipulation using continue,
pass, break. Input/output Functions, Decorators,
Iterators and Generators.

Write python programs to understand

2.1 Different List and Tuple operations using Built-in
functions

2.2 Built-in Set and String functions

2.3 Basic Array operations on 1-D and Multidimensional
arrays using Numpy

2.4 Implementing User defined and Anonymous Functions
Concepts:

2.1 Lists: a) Defining lists, accessing values in list,
deleting values in list, updating lists b) Basic list
operations c) Built-in list functions

2.2 Tuples: a) Accessing values in Tuples, deleting values
in Tuples, and updating Tuples b) Basic Tuple
operations c) Built-in Tuple functions

2.3 Dictionaries: a) Accessing values in Dictionary,
deleting values in Dictionary, and updating Dictionary
b) Basic Dictionary operations c¢) Built-in Dictionary
functions

2.4 Sets: a) Accessing values in Set, deleting values in Set,
updating Sets b) Basic Set operations, c) Built-in Set
functions

2.5 Strings: a) String initialization, Indexing, Slicing,
Concatenation, Membership & Immutability b) Built-
in String functions

2.6 Arrays: a) Working with Single dimensional Arrays:
Creating, importing, Indexing, Slicing, copying and
processing array arrays. b) Working with Multi-
dimensional Arrays using Numpy: Mathematical
operations, Matrix operations, aggregate and other
Built-in functions.

2.7 Functions: a) Built -in functions in python b) Defining
function, calling function, returning values, passing
parameters c¢) Nested and Recursive functions d)
Anonymous Functions (Lambda, Map, Reduce, Filter.

2,5,6

06

Write python programs to understand

3.1 Classes, Objects, Constructors, Inner class and Static
method

3.2 Different types of Inheritance

3,56

03
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Module No

Module Title

SO
Mapped

Hrs/
Module

3.3 Polymorphism using Operator overloading, Method
overloading, Method overriding, Abstract class,
Abstract method and Interfaces in Python.

Concepts:

3.1 Overview of Object-oriented programming, Creating
Classes and Obijects, Self-Variable, Constructors,
Inner class, Static method, Namespaces.

3.2 Inheritance: Types of Inheritance (Single, Multiple,
Multi-level,  Hierarchical),  Super() = method,
Constructors in inheritance, operator overloading,
Method overloading, Method overriding, Abstract
class, Abstract method, Interfaces in Python

Write python programs to understand

4.1 Creating User-defined modules/packages and import
them in a program

4.2 Creating user defined multithreaded application with
thread synchronization and deadlocks

4.3 Creating a menu driven application which should cover
all the built-in exceptions in python

Concepts:

4.1 Modules: Writing modules, importing objects from
modules, Python built -in modules (e.g. Numeric and
Mathematical module, Functional Programming
module, Regular Expression module), Namespace and
Scoping.

4.2 Packages: creating user defined packages and
importing packages. Exception handling: Compile
time errors, Runtime errors, exceptions, types of
exception, try statement, except block, raise
statement, Assert statement, User -Defined
Exceptions

4.3 Creating a menu driven application which should cover
all the built-in exceptions in python

4,56

03

Write python programs to implement

5.1 Different types of plots using Matplotlob

5.2 Basic operations using pandas like series, data frames,
indexing, filtering, combining and merging data
frames

5.3 Different Linear algebra functions using Scipy

Concepts:

5.1 Visualization using Matplotlib: Matplotlib with
Numpy, working with plots (line plot, bar graph,
histogram, scatter plot, area plot, pie chart etc.),
working with multiple figures.

5.2 Data manipulation and analysis using Pandas:
Introduction to Pandas, importing data into Python,

4,5,6

05
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SO Hrs/

Module No Module Title Mapped | Module
series, data frames, indexing data frames, basic
operations with data frame, filtering, combining and
merging data frames, Removing Duplicates. SciPy:
Linear algebra functions using Numpy and Scipy.
Write python programs to understand
6.1 Different File Handling operations in Python
6.2 Creating web application using flask web framework to
demonstrate functionality of wuser login and
registration (also validating user detail using regular
expression)
6.3 Server side deployment of flask applications: - mod
wsgi
0 Concepts: 45,6 05
6.1 File Handling: Opening file in different modes,
closing a file, writing to a file, accessing file contents
using standard library functions, reading from a file —
read (), readline (), readlines (), Renaming and
Deleting a file, File Exceptions, Pickle in Python.
6.2 Flask framework and Regular Expressions using
python
Books:
1. Dr. R. Nageswara Rao, “Core Python Programming”, Dreamtech Press
2. Beginning Python: Using Python 2.6 and Python 3.1. James Payne, Wrox
Text Books Publication
3. Anurag Gupta, G. P. Biswas, “Python Programming”, McGraw-Hill
4. E. Balagurusamy, “Introduction to computing and problem-solving using
python”, McGraw Hill Education
1. Eric Matthes, “Python Crash Course A hands-on, Project Based
Reference Introduction to programming” No Starch Press; 1 edition (8 December
Books 2015). .
2. Paul Barry, “Head First Python” O'Reilly; 2 editions (16 December 2016)
3. Online resources for Flask
Useful Links:

ok wbdpE

https://python-iitk.vlabs.ac.in/
http://vlabs.iitb.ac.in/vlabs-dev/labs/python-basics/index.html
www.nptelvideos.in

www.w3schools.com

www.tutorialspoint.com
https://starcertification.org/Certifications/Certificate/securejava

Term Work (25 Marks):
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http://vlabs.iitb.ac.in/vlabs-dev/labs/python-basics/index.html

Term Work shall be awarded on the basis of
1. Student’s active participation in skill based learning.

2. Presenting/showcasing learned skills through Social /outreach/ extension activities/Events/

Competitions/Trainings/Internships etc.

3. Submission of Report/act/demonstrations/specific participation / Idea creation / scope / creativity

/ Case study etc.
4. Assessment Rubrics.
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Skill Based Ability Enhancement — SAT IX: Skill-Based Learning Credits
Learning Code (TH+P+TUT)
EXXS49 (Foreign and Indian Modern Languages-I1) 0+1+40

SBL Objectives
(SOBs):

1. Acquire reading and writing proficiency in the target language
2. Understand the common heritage of, and diversity among, countries that speak

the target language.

3. Communicate and interact effectively with citizens of the target cultures.

SBL Outcomes
(SOs):

Upon completion of the course, the learners will be able to:

1. Demonstrate of communicative proficiency in the target language.
2. Write the target language in formal expository prose that impede

communication.

3. Learn through MOOC online courses to adopt hybrid mode of learning

Guidelines for

Each student has to complete any one Foreign and/or Indian Language MOOC

Skill-Based course from NPTEL/Coursera/Udemy etc. sites referring the suggestive given list
Learning of course but are not limited to the list as it’s a learner’s choice for the interested
(SBL): course in the given semester time frame.
Sr. No. Suggestive list of Courses

1 Introduction to Japanese Language and Culture

2 German — Il & 111

3 The Psychology of Language

Spanish Vocabulary: Meeting People , Cultural Experience, Sports, Travel, and the Home,
Careers and Social Events, Spanish Vocabulary Project

A Bridge to the World: Korean Language for Beginners, First Step Korean, Learn to Speak
Korean 1, The Korean Alphabet: An Introduction to Hangeul

Complete French Course: Learn French for Beginners

Complete German Course: Learn German for Beginners

Spanish 1-4: Beginner, Elementary, Intermediate and Advanced

Ol 0| N O

Complete Japanese Course: Learn Japanese for Beginners

10  (Complete Korean Course: Learn Korean for Beginners

11 [The Complete Russian Language Course

12 |Spoken Sanskrit: Basic and Intermediate Levels

13 |Applied Linguistics

14 |Fundamental Concepts in Sociolinguistics

15  |Introduction to Basic Spoken Sanskrit and intermediate level to Basic Spoken Sanskrit
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Online Resources:

Sr. No. Suggestive Course Link but are not limited to following recourses only

1 https://onlinecourses.nptel.ac.in/noc22_hs84/preview

2 https://onlinecourses.nptel.ac.in/noc22_hs89/preview

3 https://onlinecourses.nptel.ac.in/noc22_hs123/preview
https://www.coursera.org/learn/spanish-vocabulary-meeting-people
https://www.coursera.org/learn/spanish-vocabulary-cultural-experience

4 https://www.coursera.org/learn/spanish-vocabulary-sports-travel-home
https://www.coursera.org/learn/spanish-vocabulary-careers
https://www.coursera.org/learn/spanish-vocabulary-project
https://www.coursera.org/learn/korean-beginners

5 https://www.coursera.org/learn/learn-korean
https://www.coursera.org/learn/learn-speak-koreanl
https://www.coursera.org/learn/the-korean-alphabet-an-introduction-to-hangeul

6 https://www.udemy.com/course/complete-french-course/

7 https://www.udemy.com/course/complete-german-course-learn-german-for-beginners/

8 https://www.udemy.com/course/spanish-101-beginning-spanish-spanish-for-beginners/

9 https://www.udemy.com/course/complete-japanese-course-learn-japanese-for-beginners-Ivl-1/

10 | https://www.udemy.com/course/complete-korean-course-learn-korean-for-beginners-level-1/

11 | https://www.udemy.com/course/the-complete-russian-language-course/

12 | https://onlinecourses.nptel.ac.in/noc22_hs114/preview

13 | https://onlinecourses.nptel.ac.in/noc22_hs85/preview

14 | https://onlinecourses.nptel.ac.in/noc22_hs139/preview

Term Work (25 Marks):

Marks will be awarded based on designed Assessment Rubrics
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