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Institute Vision

“To attain perfection in providing Globally Competitive Quality Education to all our
Students and also benefit the global community by using our strength in Research and
Development”

Institute Mission

“To establish world class educational institutions in their respective domains, which shall
be Centers of Excellence in their stated and implied sense. To achieve this objective we
dedicate ourselves to meet the challenges of becoming Visionary and Realistic, Sensitive
and Demanding, Innovative and Practical, Theoretical and Pragmatic; ALL at the same
time”

VISION OF THE DEPARTMENT:

“To accomplish excellence in imparting Quality Education in Mechatronics and to
contribute to community through Research and Development”
MISSION OF THE DEPARTMENT:

e To divulge knowledge in the fields of Mechanical, Electricals & Electronics, and
Computer Engineering, related areas with an emphasis on evolving the essential
proficiencies and virtues anticipated of Mechatronics Engineer.

e To establish best in class laboratories to endorse applied knowledge of
Mechatronics to meet the needs of the society.

e To instill better interpersonal abilities, promote leadership, ethics and
entrepreneurship among students through efficient training and development.

e To prepare robust and responsible graduate to pursue higher studies and research
to meet the global requirements.

PROGRAM EDUCATIONAL OBJECTIVES (PEO’S)
After successful completion of the program, the graduates will be

PEO-1: Be able to solve engineering problems and develop sustainable products by
integrating multi-disciplinary knowledge in Mechanical, Electronics, Computer and
Control engineering to meet societal needs.

PEO-2: Be able to work and manage teams in cross cultural, multinational and
multilingual environment with competent interpersonal and communication skills along
with high professional, social and ethical morale.

PEO-3: Have research aptitude and engage in continual learning with inclination
towards entrepreneurship.

PROGRAM SPECIFIC OUTCOME'’S (PSO’S)
Graduates of the Mechatronics Engineering will be able to

PSO1: Exhibit multi-disciplinary knowledge in robotics and automation, mechanical,
electronics, and computer engineering to excel in professional career.

PSO2: Manage and lead teams with ethics, have research aptitude, adapt to current
trends in technologies and contribute to society with a passion towards life-
long learning.
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LIST OF COURSES
111 /1V Semester Courses
SI.No. | Course Code Course Title Sem
BASIC SCIENCE COURSES
1| 23BSMT201 |[Engineering Mathematics-111 Il
2 23BSCC202 |Engineering Mathematics-1V v
PROFESSIONAL COURSES
3| 23MTPC203 Analog and Digital Electronics I
4| 23MTPC204 |Manufacturing Technology I
5| 23MTPC205 |Mechanics of Materials I
6| 23MTPC206 |Computer Organization I
7| 23MTPCL207 |Analog and Digital Electronics Lab 1
8 23MTPC208 |Electrical Drives and Control v
9 23MTPC209 [Microcontrollers and applications v
10 23MTPC210 Introduction to Al & ML for Robotics v
11 23MTPC211 Fluid Mechanics-Hydraulics and Pneumatics v
HUMANITIES & SOCIAL SCIENCE COURSES

13| 23HMCC215 |[Universal Human Values I
14 23HMCC216 Research Methodology & Intellectual Property Rights v

SKILL ENHANCEMENT COURSES
15| 23MTSE251 |Programming in Python I
16| 23MTSE252 [Circuit laboratory using Pspice 1
17| 23MTSE253  [Computational Tool for Electrical and Electronic 1

Measurements

18| 23MTSE254 |Computational Tool for Mechatronics System Design v
19| 23MTSE255 |Applications of Raspberry Pi Controllers v
20| 23MTSE256 [PCB Design v

AUDIT COURSES
21| 23AUCC221 |Yoga-I i
22| 23AUCC222 |Physical Education-I I
23| 23AUCC223 |NSS-I Il
24| 23AUCC224 |Arts-1 i
25| 23AUCC225 |Yoga-IlI v
26| 23AUCC226 |Physical Education-II v
27| 23AUCC227 |NSS-II v
28| 23AUCC228 |Arts-II vV
29| 23AUCC229 [Environmental Studies & Sustainability v
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111 Semester (2023 Scheme): Mechatronics Engineering

Teaching .
Hours £ Mark Duration
Sl. Teaching | /Week xamMVarks | of Exam
No | Course Code Course Title Category Dept (SEE)in | Credits
" |L| T| P|CIE|SEE| Total |  Hys
1 | 23BSMT201| Engineering Mathematics-111 CB:iilrcSSSuence Mathematics| 3| 0| O | 50 | 50 | 100 3 3
Professional
2 | 23MTPC203 | Analog and Digital Electronics |core course | MT 3/0/050| 50| 100 3 3
3 | 23MTPC204 | Manufacturing Technology Eg‘;eésgﬂ?se' MT 3102|5050 100 3 4
Professional
4 | 23MTPC205 | Mechanics of Materials Core Course MT 3]0 2|50 50| 100 3 4
o Professional
5 |23MTPC206 | Computer Organization Core Course | MT 3/0{0] 50| 50| 100 3 3
Professional
Analog and Digital Electroni
6 | 23uTPCLo07 | £ n092nd Digital Electronics e MT 110/ 2|50 | 50| 100 | 25 2
Laboratory
Humanities
7 | 23HMCC215 |Universal Human Values & Social AnyDept. |2/ 0] 0| 50 | 50 | 100 2.5 2
Sciences
. SE Course MT/Any
8 | 23MTSE25X| Skill Enhancement Course* Dept. 110 2| 50 | 50 | 100 2.5 2
Yoga
Yoaa/Physical Teacher/
oga/Physica . PED/NSS
9 | 23AUCC22X Education/NSS/Arts** Audit Course coordinator/ | | o1 1 1100] - | 100 ] ]
Cultural
Coordinator
Total | 23
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*Skill Enhancement Course(s):

Ifllé Course Code Course Title Certification Platform
1 | 23MTSE251 | Programming in Python NPTEL/Industry
2 | 23MTSE252 | Circuit laboratory using Pspice NPTEL/Industry
3 | 23MTSE253 | Computational Tool for Electrical and Electronic Measurements NPTEL/Industry

**Yoga/Physical Education/NSS/Arts:

ﬁllé Course Code Course Title

1 | 23AuUCC221 Yoga-|

2 | 23AUCC222 Physical Education-1
3 | 23AUCC223 NSS-|

4 | 23AUCC224 Arts-|

Note: ** To be offered from 3" to 6" Semester.
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IV Semester (2023 Scheme): Mechatronics Engineering

Teaching .
. Teach Hours Exam Marks Dfugtlon
. . eaching /Week of Exam .
No. Course Code Course Title Category Dept. (SEE) Credits
L|T|P| CIE| SEE | Total
1 23BSCC202| Engineering Mathematics-1V Ba_sic Mathematics| 3| 0| 0| 50 | 50 | 100 3 3
Science
Course
2 | 23MTPC208| Electrical Drives and Control | Professional | y;r 3/ 0]2] 50 | 50 | 100 3 4
Core Course
3 | 23MTPC209 Microcontrollers and Professional | MT 3/0|12| 50| 50 | 100 3 4
applications Core Course
Introduction to Al & ML for | Professional | MT
4 23MTPC210 Robotics Core Course 4/0[0] 50 | 50 | 100 3 4
Fluid Mechanics-Hydraulics | Professional | MT
5 23MTPC211 and Preumatics Core Course 3/0[2| 50 | 50 | 100 3 4
Humanities
® | 231Mmcc216 ﬁi;fliﬁt;i\lﬂs:gog?tlogY ﬁ‘ts &Social | MT 2/0/0[ 50| 50| 100| 25 2
perty k1g Sciences
7 | 23MTSE25X| Skill Enhancement Course* | SECourse | MT/Any | 1| 0|2| 50 | 50 | 100 | 25 2
Dept.
8 | 23AUCC229| Environmental Studies Audit Course| CivilEngg. | 1[0 0| 100 - | 100 - -
9 Yoga Teacher/
23AUCC22X| Yoga/ Physical Education _ PED/NSS
Audit Course| Coordinator/ | 0| 0| 1| 100 | - 100 - -
INSS/Arts** Cultural
Coordinator
Total 23




A MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
' ] (A Unit of Rajalaxmi Education Trust®, Mangalore)
) Autonomous Institute affiliated to VTU, Belagavi, Approved by AICTE, New Delhi

~ Accredited by NAAC with A+ Grade & 1SO 9001:2015 Certified Institution

*Skill Enhancement Course(s):

Ifllé Course Code Course Title Certification Platform
1 | 28MTSE254 | Computational Tool for Mechatronics System Design MOOC’s/Industry
) 23MTSE255 | Applications of Raspberry Pi Controllers MOOC’s/Industry
3 | 23MTSE256 | PCB Design MOOC’s/Industry

**Yoga/Physical Education/NSS/Arts:

Sl. No Course Code Course Title
1 23AUCC225 Yoga-11
2 23AUCC226 Physical Education-I|
3 23AUCC227 NSS-II
4 23AUCC228 Arts-11
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111 Semester

SI No. Course Code Course title Page
No.

1 23BSMT201 | Engineering Mathematics-11I 1

2 23MTPC203 | Analog and Digital Electronics 3

3 23MTPC204 | Manufacturing Technology 5

4 23MTPC205 | Mechanics of Materials 8

5 23MTPC206 | Computer Organization 11

6 23MTPCL207 | Analog and Digital Electronics Lab 13

7 23HMCC215 | Universal Human Values 15
8 23MTSE25X | Skill Enhancement Course 17-22
9 23AUCC22X | Yoga/Physical Education/NSS/Arts 23-28

IV Semester

SI No. Course Code Course title Page
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1 23BSCC202 | Engineering Mathematics-1V 29

2 23MTPC208 | Electrical Drives and Control 31

3 23MTPC209 | Microcontrollers and applications 34

4 23MTPC210 | Introduction to Al & ML for Robotics 37

5 23MTPC211 | Fluid Mechanics-Hydraulics and Pneumatics 39

7 23HMCC216 | Research Methodology & Intellectual Property Rights 42
8 23MTSE25X | Skill Enhancement Course 44-49

9 23AUCC229 | Environmental Studies & Sustainability 50
10 23AUCC22X | Yoga/Physical Education/NSS/Arts 52-58




.. MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING

| (A Unit of Rajalaxmi Education Trust®, Mangalore)
}_; Autonomous Institute affiliated to VTU, Belagavi, Approved by AICTE, New Delhi

~ Accredited by NAAC with A+ Grade & 1SO 9001:2015 Certified Institution

Engineering Mathematics - 111

Semester i CIE Marks 50
Course Code 23BSMT201 SEE Marks 50
Teaching Hrs/Week (L: T:P) | 3:0:0 Exam Hrs 03
Total Hrs 42 Credits 03

Course Learning Objectives: This course is designed to

1. Develop systematic understanding of Laplace transform and their applications in
solving engineering and scientific problems

2. Impart the knowledge of Fourier series and its applications in solving engineering
problems

3. Build a strong foundation in Fourier Transforms essential to solve real-world
problems

4. Provide a comprehensive understanding of Numerical Methods for solving problems
arising in science and engineering

Module 1: Laplace Transforms | No. of Hrs: 09

Laplace Transforms: Definition and Laplace Transform of elementary functions.
Properties of Laplace Transform-Linearity, Shifting, Multiplication by t», Division by t,
Unit-Step function, Dirac Delta function

Inverse Laplace Transforms: Definition, Inverse Laplace Transform, Convolution
theorem to find the inverse Laplace Transforms, Solution of differential equations using
Laplace Transforms

Module 2: Fourier Series | No. of Hrs: 08

Introduction to Infinite series, Convergence and Divergence, Periodic functions,
Dirichlet’s condition, Fourier series of periodic functions with arbitrary period, Half
range Fourier series, Practical Harmonic Analysis

Module 3: Fourier Transforms and Numerical solution of ODE | No. of Hrs: 09

Fourier Transforms: Definition, Fourier Sine and Cosine transforms, Inverse Fourier
Transforms, Inverse Fourier Cosine and Sine transforms

Solution of first and second order ordinary differential equations using Taylor series
method

Module-4: Numerical methods -I | No. of Hrs: 08

Finite Differences, Newton’s Forward & Backward Difference, Newton’s Divided
Difference, Lagrange’s and Inverse Lagrange’s Interpolation methods.

Module-5: Numerical methods -I1 | No. of Hrs: 08

Solution of Polynomial and Transcendental Equations: Regula-Falsi and Newton-
Raphson methods

Numerical Differentiation: Forward and Backward difference methods

Numerical integration: Simpson's (1/3)" rule, (3/8)" rule and Romberg’s method
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Course Outcomes: At the end of the course, the student will be able to:

1. lllustrate the fundamental concepts of Laplace Transform, Fourier series, Fourier
Transform, and Numerical Methods

2. Apply suitable techniques to solve engineering and scientific problems related to
Laplace Transform, and Fourier Series

3. Make use of appropriate Numerical Methods to solve engineering and scientific
problems

4. Solve real-life problems related to Laplace Transform, Fourier series, Fourier
Transform, and Numerical Methods

5. Employ software tool to efficiently solve engineering and scientific problems allied
with Laplace transform, Fourier series, Fourier Transform, and Numerical Methods

TEXT BOOKS:
1. Dennis G Zill, “Advanced Engineering Mathematics”, 7" Edition, Jones-Bartlett, 2022
2. E. Kreyszig, “Advanced Engineering Mathematics”, 10" Edition, John Wiley & Sons,

2018

REFERENCE BOOKS:
1. N.P Bali and Manish Goyal, “A Textbook of Engineering Mathematics”, 10" Edition,

Laxmi Publications, 2022
2. S.R. K. lyengar & R. K. Jain, “Numerical Methods”, 1% Edition, New Age

International (P) limited Publishers, 2020

Web links:

1. Laplace Transforms: https://ocw.mit.edu/courses/18-03-differential-equations-spring-
2010/resources/lecture-19-introduction-to-the-laplace-transform/

Fourier Series: https://www.youtube.com/watch?v=nXEqrOt-nB8

Fourier Transforms: https://www.youtube.com/watch?v=1JnayXHhjlg

Taylor series: https://www.youtube.com/watch?v=vSKra51VJCO0

Numerical Methods : https://archive.nptel.ac.in/courses/127/106/127106019/

arwn
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Analog and Digital Electronics

Semester ] CIE Marks 50
Course Code 23MTPC203 SEE Marks 50
Teaching Hrs/Week (L: T: P) 3:0:0 Exam Hrs 3
Total Hrs 42 Credits 3

Course Learning Objectives: This Course is designed to

1. Devise and execute second-order high-pass filters, evaluating their performance
characteristics and frequency response

2. Explain the operation of Schmitt triggers and derive the hysteresis voltage for
different configurations, demonstrating their application in signal conditioning
circuits

3. Construct and analyze the operation of 555 timers as monostable multivibrators,
determining the percentage duty cycle and applying them in frequency division
circuits

4. Implement Boolean functions using NAND and NOR gates, simplifying complex
logic expressions using Karnaugh maps, and designing multiplexers for data routing
applications

5. Design and construct clocked D flip-flops, JK flip-flops, and T flip-flops, then
integrate them into synchronous counters to develop a 3-bit binary up counter
circuit

Module 1: OP-AMP Active Filters | No. of Hrs: 8

Introduction, Active filters, | order low pass filter, Design, frequency scaling, Il order low
pass filter: Design, | order high pass filters: Design, Il order high pass filters: Design,
Band Pass Filter: wide Band pass filter, Narrow Band Pass Filter, Band reject filter:
wide Band Reject Filter, Narrow Band-Reject Filter, All Pass Filter

Module 2: Comparators and Converters | No.of Hrs: 8

Comparators: Basic Comparators, Non-Inverting Comparator, Inverting Comparator, Zero
Crossing Detector, Schmitt Trigger, Derivation for Hysteresis Voltage. Problems.

Analog to Digital and Digital Analog Converters:

D/A Converters: Binary weighted resistors, R-2R resistors and Monolithic/hybrid D/A
Converters. A/D Converters: Successive Approximation A/D Converter and
Monolithic/hybrid A/D Converters

Module 3: 555 Timers and its Applications No. of Hrs: 8

Introduction, the 555-timer Pin diagram, Architecture of 555 timers, 555 timers as
Monostable multivibrator, 555 Timers as Astable multivibrator, Derivation for
Percentage Duty cycle. Applications of Astable Multivibrator: Square Wave Oscillator
Applications of Monostable Multivibrator: Frequency Divider Problems. Phase Locked
Loops

Module 4: Combinational Logic Circuits | No.of Hrs: 9

Introduction to K-Maps: 2, 3 and 4 variable maps. Boolean function Implementation using
NAND and NOR gates. Multiplexers Boolean function Implementation. Encoders: Octal
to binary encoder
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Decoders: 3-to-8-line decoder, BCD to Decimal decoder and 4X16 Decoder.
Programmable Logic Devices, Complex PLD, FPGA

Module 5: Sequential Logic Circuits | No. of Hrs: 9

Sequential Logic: Introduction, Basic Bistable elements, Latches, Flip flops: Basic circuits,
RS flip flop, clocked D-flip-flop, clocked JK flip-flop, clocked T-flip-flop,
Counters: Synchronous counter-Design of 3 Bit Binary Up counter using D flipflop

Course Outcomes: At the end of the course, the student will be able to:

1. Demonstrate proficiency in designing and implementing active filters
using operational amplifiers

2. Apply principles of comparators and converters to design and analyze circuits

3. Effectively employ 555 timers to develop and analyze monostable and
astable multivibrator circuits

4. Demonstrate a deep understanding of combinational and sequential logic
circuit concepts

5. Develop a design for a programmable logic device and explain the architecture
and Functionality of FPGA

Textbooks:
1. Ramakant A Gayakwad. “Opamp and Linear Integrated Circuits™, 3rd edition,

Pearson Education India. 2020
2. M Morris Mano. “Digital Logic and Computer Design”, 7™ edition,
Pearson Education India. 2018

3. Charles H Roth Jr., Larry L, Kinney. “Fundamentals of Logic Design”, 7th Edition,
Cengage Learning. 2021

Reference Books:

1. Anil K Maini. “Digital Electronics: Principles and Integrated circuits”, Wiley India.
2019

2. D. Roy Choudhury and Shail B Jain. “Linear Integrated Circuits”, 2nd edition,
New Age International. 2018

3. Malvino & Leach. “Digital Principles and applications”, 8" edition, Tata
Mc.Graw Hill. 2014

Web links:
1. Analog Circuits —Op Amp :https://onlinecourses.nptel.ac.in/noc22_eel5/preview
2. Analog Circuits 2- 555Timer-https://archive.nptel.ac.in/courses/108/106/108106188/
3. Moduel-4 & 5 Digital Circuits: https://onlinecourses.nptel.ac.in/noc21_ee75/preview
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Manufacturing Technology

Semester ] CIE Marks 50
Course Code 23MTPC204 SEE Marks 50
Teaching Hrs/Week (L: T: P) 3:0:2 Exam Hrs 3
Total Hrs 64 Credits 4

Course Learning Objectives: This course is designed to

1. Enrich the knowledge pertaining to various metal cutting tools and the effect of
parameters to produce components having different shapes and sizes.

2. Provide in-depth knowledge on the selection of moulding machine/process based
on material type and practically prepare mould using patterns

3. Provide adequate knowledge to select the appropriate joining process and weld the
type of joints used in manufacturing.

4. Demonstrate fundamentals of metal forming processes and realize their
practical application suitability by using Software

5. Acquire a functional knowledge of various types of energy involved in non-
traditional machining processes and demonstrate its working process

Module 1: Metal Cutting Tools | No. of Hrs: 8+6

Machine tool operations, operating conditions and numerical: Lathe machine tool,
Drilling machine tool and Milling machine tool
Case study: Cutting tool geometry and signature, orthogonal and oblique cutting,
Merchant’s Circle
Laboratory Components:
1. To machine a model on a Lathe machine
2. To machine a model on a Drilling/Milling machine

Module 2: Melting Tools | No. of Hrs: 8+6

Constructional features & working principle of:
Melting furnaces: Gas Fired Pit furnace, Resistance furnace, Coreless Induction furnace,
Electric Arc furnace Process, steps involved in process, advantages and limitations of:
Die casting process: Pressure die casting process, Gravity die
casting Special casting process: Centrifugal casting, Continuous
casting Case Study: Cupola furnace
Laboratory Components:
1. To prepare a mould for Casting using various types of patterns
2. 2D/3D design Core and Cavity using Software

Module 3: Joining Tools | No. of Hrs: 6+6

Description and operating principle, advantages, limitations and application of:
Gas and Arc Welding Processes: TIG & MIG welding, Plasma arc welding

Resistance Welding Processes: Spot welding, Resistance Butt welding

Solid State Welding Processes: Explosive welding, Friction welding

Case Study: Thermit welding

Laboratory Components:
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1. Toweld various types of Welds joints
2. To study and demonstrate Friction Stir Welding

Module 4: Forming Tools | No. of Hrs: 6+6

Process operation, types, parameters and numerical: Rolling process, Extrusion process
and Forging process

Case Study: Sheet metal working processes

Laboratory Components:
1. 2D symmetrical metal Rolling process using Software
2. To study and demonstrate the Forging process

Module 5: Mechanical, Chemical and Thermal Processing No. of Hrs: 6+6
Tools

Principle of operation, elements of the process, process capabilities/advantages,
limitation, application, process characteristics numerical: Abrasive Jet Machining,
Electro Chemical Machining and Electric Discharge Machining

Case study: Laser Beam Machining

Laboratory Components:
1. To study and demonstrate the EDM process
2. Pulse generation using PWM in Software: MATLAB

Course Outcomes: At the end of the course, the student will be able to

1. Operate various metal cutting tools and analyse their operating parameters to
develop a physical model as per the drawing call-out

2. Describe various casting process tools and build a sand mould using patterns to
acquire complex intricate-shaped components

3. Select the appropriate joining process tools and weld the required type of joints
to assemble individually manufactured components

4. Perform various steps associated with the forming process tools and create
its graphical simulation

5. Describe the material removal principle of the non-traditional manufacturing
process tools and executive its potential machining requirements

Textbooks:

1. Kalpakjian, S., Schmid, S. R., and Kok, C. W., “Manufacturing Processes
for Engineering Materials”, 2003. New York: Persons Prentice Hall, 1991

2. Nagendra, P. B., and Mittal, R. K., “Elements of Manufacturing Processes”,
Prentice-Hall of India, 2007
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Reference Books:
1. Rechard W. Heine, Carl R. Loper Jr. & Philip C. Rosenthal, “Principles of Metal

Casting”, Tata McGraw Hill Education Private Ltd, 1976

Web links:
1.

Lecture - 2 Instructional Objectives - 1l (youtube.com) :
https://www.youtube.com/watch?v=0Q1S 23uAA2U&Ilist=PL 82E9A8429ED7BB27&index=
4&ab_channel=nptelhrd

Ansys metal rolling tutorial (youtube.com) :
https://www.youtube.com/watch?v=kg9L 7lJmDIU&ab_channel=AlexanderLyapin
Chemical Machining partl Advanced Machining Processes - YouTube :
https://www.youtube.com/watch?v=mgCgESRpTLU&list=PL A4gqgfVuaDtB4tUpXNNHCk1
rgj6amP8XN&ab_channel=NPTELINDIA

Solid Edge 2023 - Mold Tooling - Overview (youtube.com) :
https://www.youtube.com/watch?v=1cPi_iOU k&ab channel=ParasRaina

Solid Edge 2021 - Tutorial - How to Creating a Mold With Parting Split & Parting Surface
(youtube.com) :
https://www.youtube.com/watch?v=noyWrnNUOrk&ab_channel=Adhisatyalndonesia
Creating a core and cavity in Solid Edge (youtube.com) :
https://www.youtube.com/watch?v=y4aEWZa8Q9k&ab_channel=CADCentral

. How to generate PWM Pulse in MATLAB | PWM Pulse Generation in MATLAB |

MATLAB Tutorial (youtube.com) :
https://www.youtube.com/watch?v=4UuCFQYRTZ4&ab channel=LearnMATLABSimuli
nk



http://www.youtube.com/watch?v=Q1S_23uAA2U&list=PL82E9A8429ED7BB27&index
http://www.youtube.com/watch?v=kg9L7lJmDIU&ab_channel=AlexanderLyapin
http://www.youtube.com/watch?v=mgCqESRpTLU&list=PLA4qgfVuaDtB4tUpXNNHCk1
http://www.youtube.com/watch?v=1cPi_iOU
http://www.youtube.com/watch?v=noyWrnNUOrk&ab_channel=AdhisatyaIndonesia
http://www.youtube.com/watch?v=y4aEWZa8Q9k&ab_channel=CADCentral
http://www.youtube.com/watch?v=4UuCFQYRTZ4&ab_channel=LearnMATLABSimuli
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Mechanics of Materials

Semester i CIE Marks 50
Course Code 23MTPC205 SEE Marks 50
Teaching Hrs/Week (L: T: P) 3:0:2 Exam Hrs 3
Total Hrs 64 Credits 4

Course Learning Objectives: This course is designed to

1. Impart knowledge of behavior & properties of engineering materials

2. Develop a systematic understanding of stresses and strains developed in the
member subjected to axial, bending, shear, torsion & thermal loads

3. Provide a comprehensive understanding of stresses developed in bars, compound
bars, beams, shafts, and cylinders

4. Establish shear force and bending moment concepts for beams with different
loads and supports

5. Comprehension of column buckling principles, strain energy, and failure
theories concerning the structures analysis

Module 1 : Simple Stress and Strain | No. of Hrs: 10+3

Mechanical Behavior:
Introduction, Stress-strain diagrams showing ductile and brittle behavior of materials,
Engineering stress and true strains, Linear and non- linear elastic behavior and
properties, Mechanical properties in plastic range: Stiffness, Yield strength, Offset
Yield strength, Ductility, Ultimate Tensile strength, Toughness
Simple Stress and Strain: Concept of Stress and Strain, Linear elasticity, Hooke's Law
and Poisson's ratio. Extension / Shortening of a bar, bars with varying cross sections
(step and tapering circular and rectangular), Principle of super position
Laboratory Components:
1. 1. To determine the hardness of the specimen using Rockwell hardness and
Brinell hardness setup
2. 2. To determine the tensile strength of the metallic specimen using Universal
Testing Machine
3. 3. To determine the compressive strength of the metallic specimen using
Universal Testing Machine

Module 2: Compound Stresses | No. of Hrs: 10+3

Simple shear stress and Shear strain: Volumetric strain, expression for volumetrig
strain, Elastic Constants and relations. Stresses in Composite Section

Introduction to Concept of Plane stress: Stress tensor for plane stress, stresses on
inclined sections, principal stresses and maximum shear stresses, Mohr's circle for plane
stress
Laboratory Components:
1. To determine Impact strength of the specimen using 1zod and Charpy impact
testing machine
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Module 3: Bending Moment and Shear Force in Beams: No. of Hrs: 10+3

Introduction, Sign conventions, relationship between shear force and bending moments.
Shear force and bending moment diagrams for Cantilever, simply supported and
overhanging beams subjected to concentrated loads, uniformly distributed load (UDL),
uniform varying load (UVL) and couple, simple numerical
Laboratory Component:

1. To determine the shear strength of the specimen using Universal Testing Machine

Module 4: Bending and Shear Stresses in Beams: | No. of Hrs: 10+3
Introduction, Theory of simple bending, assumptions in simple bending. General
equation for bending. Moment carrying capacity of a section. Shearing stresses in
beams, shear stress across rectangular, symmetrical | and T sections. (Composite /
notched beams not included). Deflection of Beams: Introduction, Differential
equation for deflection. Equations for deflection, slope and bending moment.
Double integration method for cantilever and Macaulay’s method for simply
supported beams for point load, UDL and Couple. (Simple Numerical

Laboratory Component:

1. To determine Maximum Bending Moment on Non-metallic specimens

Module 5: Torsion of Circular Shafts and Elastic Stability of No. of Hrs: 10+2
Columns
Introduction. Pure torsion, assumptions, derivation of torsional equations, polar
modulus, torsional rigidity / stiffness of shafts. Power transmitted by solid and hollow
circular shafts. Elastic Stability of Columns: Euler's theory for axially loaded
elastic long columns. Derivation of Euler's load for various end conditions, limitations
of Euler's theory, Rankine's formula

Laboratory Component:

1. To determine the torsional strength of the specimen

Course Outcomes: At the end of the course, the student will be able

1. Understand the concept of Material properties with respect to different loading
condition and analyzing the normal stresses and strains for axially loaded
members.

2. Enumerate the normal stresses and strains for axially loaded members, thermal
stresses, principal stresses and maximum shear stresses of the bi-axial stress
system.

3. Analysis of SFD and BMD for beams with different supports and static loading
conditions (point load, UDL, and UVL) to Evaluate Shear force and bending
moment diagram in different cross-sectional members.

4. Evaluation of bending stresses, shear stress and Deflection of Beams induced in
different cross-sectional members.

5. Evaluation of structural stability of columns and dimensions of the shafts

subjected to pure torsion.
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1.
2.

3.

Textbooks:

Bhavikatti S.S,“Strength of Materials”, 4" Edition, Vikas Publishing House, 2022
K.V. Rao, G.C. Raju, “Mechanics of Materials”, 3 Edition, Subhash
Publication, 2015

William D. Callister, “Materials Science and Engineering”, 2" Edition, John
Wiley & Sons, Inc, 2017

2.
3.

Reference Books:
1. S.S.Rattan, “Strength of Materials”, 3" Edition, Tata McGraw Hill, 2020

R.C.Hibbeler, “Mechanics of Materials”, o Edition, Prentice Hall, 2015
R.K. Bansal, “Strength of Materials”, 4" Edition, Laxmi Publications, 2009

Web links:
1.
2.

Module 1: https://nptel.ac.in/courses/112107146
Analysis of stress and strains, Torsion, Bending of beams, and
Columns  https://archive.nptel.ac.in/courses/105/105/105105108/,

NITK Virtual Lab
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Computer Organization

Semester ] CIE Marks 50
Course Code 23MTPC206 SEE Marks 50
Teaching Hrs/Week (L: T: P) 3:0:0 Exam Hrs 3
Total Hrs 42 Credits 3

Course Learning Objectives: This course is designed to

1. Impart the knowledge of basic structure and operation of a digital computer
system

2. Familiarize Input /Output and memory organization

3. Provide comprehensive understanding of arithmetic operations and its
implementation

4. lllustrate the basic processing unit of a computer

5. Describe the concept of instruction level parallelism

Module 1: Basic Structure of Computers | No. of Hrs: 8

Introduction, Functional Units, Basic Operational Concepts, Performance. Instruction
Set Architecture: Memory Locations and Addresses, Memory Operations, Instructions
and Instruction Sequencing, Addressing Modes, Assembly Language, Encoding of
Machine Instructions

Module 2: Input / Output Organization | No. of Hrs: 8

Accessing 10 Devices, Interrupts, Direct Memory Access, Buses, Memory System:
Basic Concepts, Semiconductor RAM Memories, Memory Hierarchy, Cache Memories,
and Performance Considerations

Module 3: Arithmetic Operations No. of Hrs: 8

Addition and subtraction of signed numbers, Design of Fast Adders, Multiplication of
positive Numbers, Signed operand Multiplication, Fast multiplication, Integer Division,
Floating-Point Numbers and Operations

Module 4: Processing Unit | No. of Hrs: 9

Fundamental Concepts, Execution of a Complete Instruction, Multiple bus
organization, Hardwired control, Microprogrammed control

Module 5: Pipeline ‘ No. of Hrs: 9

Basic Concepts, Data Hazards, Instruction hazards, Super Scalar operations,
Performance Considerations

Course Outcomes: At the end of the course, the student will be able to

At the end of the course, the student will be able to

1. Describe the basic structure of computers and the assembly language

2. Apply concepts of I/O device interaction, interrupt mechanisms, direct memory
access, and memory system designs to optimize computer system performance

3. Apply various techniques for arithmetic operations

11
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4. lustrate simple processor organization based on hardwired control and micro
programmed control
5. Apply the instruction level parallelism to improve the performance

Textbook:
1. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Naraig Manjikian “Computer
Organization and Embedded System”, 6" Edition, McGraw Hill, 2023

Reference Books:

1. David A. Patterson, John L. Hennessy, “Computer Organization and Design” ,
4™ Edition The Hardware /Software Interface ARM Edition, Elsevier, 2016

2. William Stallings , “Computer Organization & Architecture”, 11™ Edition, PHI

3. Vincent P. Heuring & Harry F. Jordan “Computer Systems Design and
Architecture”, 2nd Edition , Pearson Education, 2004

Web links:
1. Pipeline Scheduling , Direct Memory Access:
https://archive.nptel.ac.in/courses/106/105/106105163/
2. Cache Memory Performance : https://www.youtube.com/watch?v=AceWN-
qQ9DKk&t=599s
3. Addition & Subtraction of Signed Magnitude number :
https://www.youtube.com/watch?v=Cle4e6tRIBQ

12
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Analog and Digital Electronics Lab

Semester i CIE Marks 50
Course Code 23MTPCL207 SEE Marks 50
Teaching Hrs/Week (L: T:P) 1:0:2 Exam Hrs 2.5
Total Hrs 37 Credits 02

1.
2.

ok ow

Course Learning Objectives: This Course is designed to

Analyze and Interpret Frequency Response of Low pass and High pass Filters

Design and Implement Waveform Modification Circuits using Diode Clippers and
Clampers

Design and valuate comparator circuits for the given specifications

Design Schmitt trigger, DAC and 555 timer circuits for given specifications
Construct and verify various combinational and sequential logic circuits

SL.NO.

Experiments

1

Determine the frequency response curve of Il order low pass filter

Determine the frequency response curve of 11 order high pass filters

3  |Design Diode Clippers and Clampers Circuit to obtain the desired waveform

4 [Todesign Schmitt trigger for the given specification UTP=2.5V and LTP= 1.0V

5 [To Design and test R-2R DAC using 4 bit binary input from toggle switches

6 |Design and Rig up a circuit to realize the operation of 555 Timer as Monostable and
Astable Multivibrator

7 |Rigup acircuit using IC 74153 and Verify Truth Table of Operation of Multiplexer

8 |Rig up a circuit using IC 74139 and Verify Truth Table of Operation of
Demultiplexers

9 |Rig up a circuit using IC 74147 and Verify Truth Table of Operation of BCD
Encoders

10 |Rig up a circuit using IC 7447 and Verify Truth Table of Operation of Decoders
using 7 segment Display

11 |Rigup acircuit using IC 7495 ,1C7404 and Verify Truth Table of Operation of Ring
Counter and Johnson Counter

12 |Rig up a circuit using IC 7490 and Verify Truth Table of Operation of Mod-7

Counter.

1.

2.
3.

Course outcomes: At the end of the course the student will be able to:

Analyze the Characteristics of Filters, Clippers, and Clampers Through
Experimentation

Analyze and Evaluate the Design of 555 Timer and UA 741 Op-Amp Circuits
Implement and Test Digital-to-Analog Converter circuit.

13
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4. Analyze and Verify the Design of Various Combinational and Sequential Logic
Circuits using Integrated Chips

TEXT BOOKS
1. David A Bell. “Fundamentals of Electronic Devices and Circuits Lab Manual”, 5th
Edition, Oxford University Press, 2009

2. M Morris Mano. “Digital Logic and Computer Design”, 7" edition, Pearson
Education India
2018

REFERENCE BOOKS
1. Ramakant A Gayakwad. “Opamp and Linear Integrated Circuits”, 3rd edition, PHI.
2020
2. Anil K Maini. “Digital Electronics: Principles and Integrated circuits”, Wiley India.
2019

Web links:

1. Second Order Low pass Filter( Virtual lab:
http://vlabs.iitkgp.ac.in/psac/newlabs2020/viabiitkgpAE/exp2/index.html

2. R-2R DAC:
http://vlabs.iitkgp.ac.in/psac/newlabs2020/vlabiitkgpAE/expl10/index.html

3. Monostable and Astable Multivibrator : https://ae-iitr.vlabs.ac.in/exp/astable-
monostable-multivibrator/

4. Multiplexer & Demultiplexer: https://de-iitr.vlabs.ac.in/exp/multiplexer-
demultiplexer/

5. ADC & DAC : https://he-coep.vlabs.ac.in/exp/digital-analog-converter/

6. Schmitt Trigger:
http://vlabs.iitkgp.ac.in/psac/newlabs2020/vlabiitkgpAE/exp5/index.html

14
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Universal Human Values

Semester 1] CIE Marks 50
Course Code 23HMCC215 SEE Marks 50
Teaching Hours/Week (L:T: P) 2:0:0 Exam Hrs 2.5
Total Hours 26 Credits 2

Course Learning Objectives: This course is designed to

1.Impart the concepts of value education, life skills and personality
2.Create awareness about human relationship with family and society
3.Impart the knowledge on different orders in nature

4.Deliver the concept of professional ethics and value-based profession

Module 1: Introduction to Value Education | No. of Hrs: 6

Definition & meaning of Values, Types of values

Life skills-Overview, scope, Types, Importance of life skills, SWOT Analysis
Happiness and prosperity— Basic needs of human aspirations, Current scenario,
Methods to fulfill the basic human aspirations

Module 2: Harmony in Self & Body | No.of Hrs: 5

Human being as co-existence of the Self and the Body, Needs, Harmony, Body as an
Instrument of the Self, Strategies to enhance self-regulation and health
Empathy-Definition, Essential characteristics of empathy, Benefits of empathy,
Sympathy Vs empathy

Module 3: Harmony in the Family and Society No. of Hrs: 5

Family, Types of family, Family dynamics, Family life education

Harmony in the family — Basic unit of human interaction, Trust' — the foundational
value in relationship, 'Respect’ — as the right evaluation, Justice in human-to human
relationship, Harmony in the society, Vision for the universal human order

Module 4: Harmony in Nature | No.of Hrs: 5

Introduction, Interconnectedness, Self-regulation and mutual fulfillment among the
four orders of nature, Realizing existence as co-existence at all levels, Relationship of
mutual fulfillment, Holistic perception of harmony in existence

Module 5: Implications of the Holistic understanding — No. of Hrs: 5
A look at professional ethics

Engineering ethics-Overview, Scope and Approach.

Natural acceptance of human values, Definitiveness of ethical human conduct, Basis
for humanistic education, Competence in professional ethics holistic technologies,
Management models-case studies, Strategies for transition towards value-based life
and profession

Course Outcomes: At the end of the course, the student will be able to

1.Understand the personality development through life skills & exhibiting the same
2.Realise the need of harmony in individual, family and society

3.Explain the need of harmony in nature towards co-existence

4.Understand the importance of ethics in professional life towards holistic approach

15
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Textbooks:

R.R. Gaur, R. Asthana, G.P. Bagaria, “A Foundation Course in Human Values and
Professional Ethics”, 2nd Revised Edition, Excel Books, New Delhi, 2019.

R.S. Naagarazan, “A Textbook on Professional Ethics and Human Values”, 1st
Edition, New Age International Publishers, 2006.

Reference Books:
A. Nagaraj, “Jeevan Vidya: EK Parichaya”, 1st Edition, Jeevan Vidya Prakashan,
Amarkantak, 1999.

A.N. Tripathi, “Human Values”, 1st Edition, New Age International Publishers, New
Delhi, 2004.

Web links:

Module 1: https://www.youtube.com/watch?v=2ve49BWAJRE
Module 2: https://youtu.be/OERSMKRPQBM

Module 3: https://youtu.be/SRAU4hreptl

Module 4: https://youtu.be/LwpU7N6A8fq

Module 5:https://youtu.be/EVWcuFXeSgk

16
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Programming in Python

Semester i CIE Marks 50
Course Code 23MTSE?251 SEE Marks 50
Teaching Hrs/Week (L: T:P) 1:0:2 Exam Hrs 2.5
Total Hrs 37 Credits 02

Course Learning Objectives: This Course is designed to
1. Demonstrate the use of Anaconda or PyCharm IDE to create Python Applications

2. Impart the knowledge of the syntax and semantics of the Python programming
language

3. Develop the knowledge to use built-in functions to navigate the file system

4. Implement the Object-Oriented Programming concepts in Python

Theory Components Total: 13 Hrs

Introduction to Python, Variables, expressions and statements

2. Conditional execution, Functions
3. lteration and Strings
4. Fileand Regular Expressions
5. Lists, Dictionaries, Tuples
Practical Components Total: 24 Hrs
SILNO Programs
1 | Develop a python program to find the two test average marks out of three test’s
marks accepted from the user
2 | Develop a python program to arrange the numbers in ascending and descending
order
3 | Develop a Python program to check whether a given number is palindrome or
not and also count the number of occurrences of each digit in the input number
4 Develop a program to generate Fibonacci sequence of length (N). Read N
from the console
5 Write a function to calculate the factorial of a number. Develop a program to
compute binomial coefficient (Given N and R)
5 Create a basic calculator that can add, subtract, multiply, and divide two numbers
5 Write a program where the computer randomly selects a number between 1 and
100, and the user has to guess it
8 Write a Python program that accepts a sentence and find the number of words,

digits, Uppercase letters and lowercase letters

17
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Develop a program to sort the contents of a text file and write the sorted contents
into a separate text file. [Hint: Use string methods strip (), len (), list methods sort
(), append (), and file methods open (), readlines (), and write ()

10

Write a function named DivExp which takes two parameters a, b and returns a
value ¢ (c=a/b). Write a suitable assertion for a>0 in function DivEXxp and raise an
exception for when b=0. Develop a suitable program which reads two values from
the console and calls a function DivExp

11

Demonstrate python program to read the data from the spreadsheet and
write the data in to the spreadsheet

12

Demonstration of reading, writing and organizing files

1.
2.
3.
4.

Course outcomes: At the end of the course the student will be able to:

Understand the proficiency in handling loops and creation of functions.
Determine the methods to create and manipulate lists, tuples and dictionaries.
Develop the ability to program for string processing and file organization.

Analyze the object-oriented programming techniques associated with Python.

TEXT BOOKS
1. Charles R. Severance, “Python for Everybody: Exploring Data Using Python

3” 1st Edition, Create Space Independent Publishing Platform, 2016

2. 2. Allen B. Downey, "Think Python: How to Think Like a Computer

Scientist”, 2nd Edition, Green Tea Press, 2015

REFRENCE BOOKS
1. Al Sweigart, “Automate the Boring Stuff with Python”,1stEdition, No Starch
Press,

2015

2. Reema Thareja “Python Programming Using Problem Solving Approach” Oxford
University Press

ok wn

Web links:
1.

Data types and Variables in Python:
https://www.youtube.com/watch?v=ghCbURMWBD8

Conditional Statements: https://www.youtube.com/watch?v=5KS70C-x5nc
Loops and Iterations: https://www.youtube.com/watch?v=6iF8Xb7Z3wQ
Functions: https://www.youtube.com/watch?v=V20QkgQwaMIA

Dictionaries: https://www.youtube.com/watch?v=Fxmnsmv90TU
Files:https://www.youtube.com/watch?v=nmCB6anMJbc&list=PLelHCcVugf5A
Eq6Z84tyQMfdaRYrH50Ey

18


http://www.youtube.com/watch?v=ghCbURMWBD8
http://www.youtube.com/watch?v=ghCbURMWBD8
http://www.youtube.com/watch?v=5KS70C-x5nc
http://www.youtube.com/watch?v=5KS70C-x5nc
http://www.youtube.com/watch?v=6iF8Xb7Z3wQ
http://www.youtube.com/watch?v=6iF8Xb7Z3wQ
http://www.youtube.com/watch?v=V2QkgQwaMIA
http://www.youtube.com/watch?v=V2QkgQwaMIA
http://www.youtube.com/watch?v=Fxmnsmv9OTU
http://www.youtube.com/watch?v=Fxmnsmv9OTU
http://www.youtube.com/watch?v=nmCB6anMJbc&list=PLeIHCcVuqf5A
http://www.youtube.com/watch?v=nmCB6anMJbc&list=PLeIHCcVuqf5A

’ _f._',.','l'\ MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING

»

W

(A Unit of Rajalaxmi Education Trust®, Mangalore)
Autonomous Institute affiliated to VTU, Belagavi, Approved by AICTE, New Delhi

Accredited by NAAC with A+ Grade & 1SO 9001:2015 Certified Institution

Circuit Laboratory using PSPICE
Semester i CIE Marks |50
Course Code 23MTSE252 SEE Marks 50
Teaching Hrs/Week (L:T:P) 1:0:2 Exam Hrs 2.5
Total Hrs 37 Credits 02
Course Learning Objectives: This Course is designed to
1. Proficient use of PSPICE for Circuit Simulation
2. Design and Simulation of Rectifiers and Transistor Characteristics
3. Design and Simulation of amplifier and triggering circuits
4. Design, Simulate, and Analyze Filter and Oscillator Circuits
5. Design and Simulation digital counter circuits
Theory Component Total: 13 Hrs
1. Introduction to PSPICE Orcad tool
2. Circuit Simulation using Time Analysis and AC Sweep analysis
3. Circuit simulation using Frequency Analysis
4. Characteristics of BJT,JFET,MOSFET
5. Design of digital circuits using Pspice tool
SL.NO. Lab Experiment Total: 24Hrs
1  |Design and Simulate Half-wave and Full-wave Rectifier using PSPICE windows
2  |Design and Simulate V-1 characteristics of a NPN-BJT using PSPICE windows.
3  |Design and Simulate Drain and Transfer Characteristics of JFET
4 |Design and Simulate Drain and Transfer Characteristics of MOSFET
5 |Simulate and study Darlington pair amplifier circuit using PSPICE windows and
determine quiescent condition
6 |Design and Simulate UJT Half wave and Full wave triggering circuit
7  |Design and Simulate transient & frequency response of a BJT amplifier in common-
emitter configuration using PSPICE windows
8 |Design and Simulate active low-pass, high-pass, band-pass and Band reject filter
using PSPICE windows
9  |Design and Simulate Integrator Differentiator using PSPICE windows
10 |Design and Simulate P-SPICE model of Monostable and Astable multivibrator
11 Design and Simulate the RC phase Shift Oscillator, Wein Bridge Oscillator using
P-SPICE simulation tool and obtain its output
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12

Create the P-Spice model of Inverting, Non inverting Comparator and Zero-crossing
Detector

13

Design and simulate 4bit Synchronous Up counter using P-SPICE

Cou
1.

2.

3.
4.

rse outcomes (Course SKill Set): At the end of the course the student will be able to:
Employing P-SPICE Models for Modeling and Simulating Semiconductor Device
Characteristics.
Develop Circuit for Active filters, Amplifiers and oscillator circuit using P-
SPICE.
Construct and simulate P-SPICE model for OP-AMP applications.
Design and Simulate comparators, counters and timer circuit

1.

2.

TEXT BOOKS

Muhammed H Rashid. “Introduction to PSpice using OrCAD for circuits and
electronic”, 3rd Edition, Prentice Hall, 2013

Ramakant A Gayakwad. “Opamp and Linear Integrated Circuits”, 3rd edition,
PHI. 2020

1.

2.

REFERENCE BOOKS

Paul Tobi. “PSpice for Circuit Theory and Electronic Devices”, Morgan &
Claypool Publishers,2013

Roy W. Goody. “OrCAD PSpice for Windows Volume 1: DC and AC
Circuits”, Prentice Hall publisher, 2009

1.

Web links:

PSPICE Analog Circuit Simulation Techniques

https://youtube.com/playlist?list=PL 6JL 9fVjrZl fcirGXHNOQPajyIb8 1ZNL &si
=Gl4swv0-GRzyCn04

PSPICE Digital Circuit Simulation Techniques
https://youtu.be/ MHzpX44Rbs?si=bp1Zy 22prh3h3z
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Computational Tool for Electrical and Electronic Measurements

Semester 11 CIE Marks 50

Course Code 23MTSE253 SEE Marks 50

Teaching Hrs/Week 1:0:2 Exam Hrs 2.5
(L:T:P)

Total Hrs 37 Credits 02

1.

Course Learning Objectives: This course is designed to

Develop Proficiency in SciLab for Electrical Engineering Applications
Simulate Bridge Circuits for Resistance and Inductance Measurements
Simulate and Analyze Electrical Parameters in AC Circuits

Design and Simulate Instruments for Magnetic and Electrical Quantities
Develop and Simulate Advanced Voltage Measurement Technigues

2
3.
4.
5
T

heory Topics Total: 13 Hrs

e Introduction to Electrical Measurements
Measurement of Resistance & Inductance
Frequency Measurement in AC Circuits
Measurement of Power in Three-Phase Circuits
Energy Measurement in Three-Phase Circuits
Advanced Voltage Measurement Techniques

Q Meter and Quality Factor Measurement

SI.

No.

Lab Experiments Total: 24Hrs

Design and Analysis of measurement of Resistance using Wheatstone and
Kelvins double bridge

Design and Analysis of measurement of Inductance using Schering and De-
Sauty’s Bridges

Design and Analysis of measurement of Inductance using Maxwells and
Anderson Bridges

Design and Analysis of measurement of Frequency in Single and Three Phase
Circuits

Design and Analysis of measurement of Real Power, Reactive and Power Factor
in Three Phase Circuits

Design and Analysis of measurement of Energy in Three Phase Circuits

Design and Analysis of measurement of Flux and Flux density

Testing and Analysis of Current Transformer using Silsbees Deflection Method

Testing and Analysis of Voltage Transformer using Silsbees Deflection Method

Design and Analysis of True RMS Reading Volt Meters

Design and Analysis of Integrating and Successive approximation type Digital
\/olt Meters

Design and Analysis of Q Meter

~. MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
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Course Outcomes: At the end of the course, the student will be able to
1. Design, and apply various bridge circuits for accurate measurement of
resistance and inductance
2. Measure and analyze electrical parameters, including frequency, real power,
reactive power, power factor, and energy, in both single and three-phase
circuits
3. Test and analyze current and voltage transformers using methods such as
Silsbee’s deflection, and evaluate their performance characteristics
4. Designing and analyzing advanced voltage measurement instruments
TEXT BOOKS
1. A.K. Sawhney, "A Course in Electrical and Electronic Measurements and
Instrumentation” 19" Edition, Dhanpat Rai & Co, 2015
2. Sandeep Nagar, "Introduction to Scilab for Engineers and Scientists" 1%
Edition, Apress,2017
REFERENCE BOOKS
1. R.K. Rajput, "Electrical and Electronic Measurements and Instrumentation", 6
Edition, S. Chand Publishing, 2013
2. Albert D. Helfrick and William D. Cooper, "Modern Electronic Instrumentation and
Measurement Techniques", 1% Edition, Pearson Education, 1990

WEB LINKS:

1. Introduction to Electrical Measurements using:
https://www.youtube.com/watch?v=_1-
g0CFmMmXKg&list=PLgzsL8klq6DLXxfNy8vX2ADCr-iukkDfy0

2. Introduction to Sci lab: https://www.youtube.com/watch?v=bHVOPECQO8-
0&pp=yguU0SW50cm9kdWNOaW9uIHRVIEVsZWNOcmlj YWwgTWVhc3V
yZW1lbnRzIHVzaW5nIFNjaWxhYg%3D%3D
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Yoga-I

Semester i CIE Marks 100
Course Code 23AUCC221 SEE Marks -
Teaching Hrs/Week (L:T: P) 0:0:1 Exam Hrs -
Total Hrs 13 Credits -
Course Learning Objectives: This course is designed to

1. Empower students to achieve and maintain good health

2. Promote the practice of mental hygiene

3. Facilitate students in attaining emotional stability

4. Impart moral values and higher level of consciousness

Contents | No. of Hrs: 13

Yoga, its origin, history and development, Yoga, its meaning, definitions

Different schools of yoga, Aim and Objectives of yoga, importance of prayer
Yogic practices for common man to promote positive health
Rules to be followed during yogic practices by practitioner

Difference between yogic and non-yogic practices

Suryanamaskar prayer and its meaning, Need, importance and benefits of
Suryanamaskar13 count, 1rounds
Asana, Need, importance of Asana, Different types of asana, Asana its
meaning by name, technique, precautionary measures and benefits of each

asana
Different types of Asanas
a) Sitting

1. Padmasana

2. Vajrasana

b) Standing

1. Vrikshana

2. Trikonasana

c) Prone line

1. Bhujangasana

2. Shalabhasana

d) Supine line

1. Utthitadvipadasana

2. Ardhahalasana

Meaning, importance and benefits of Kapalabhati, 10 strokes/min 3 rounds

Meaning by name, technique, precautionary measures and benefits of
Pranayama AnulomaViloma
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Course Outcomes: At the end of the course, the student will be able to:

1. Describe the meaning, aim and objectives of Yoga

2. Perform Suryanamaskar and able to analyze its benefits

3. Exhibit the different Asanas by name, its importance, methods and benefits

4. Perform Kapalabhati

5. Perform the different types of Pranayama by its name, precautions, procedure and
uses

Textbooks:
1. Ajitkumar ,”YogaPravesha in Kannada” 1* Edition, Raashtroththaana Saahithya,
2017,ISBN-13: 978-8175310124
2. BKS lyengar, “Light on Yoga”, 1% Edition, Thorsons, 2017, ISBN-13: 978-
0008267919
3. Dr. M L Gharote& Dr. S K Ganguly,“Teaching Methods for Yogic practices”, 1%
Edition, Kaivalyadhama, 2001, ISBN-13 : 978-8189485252

Reference Book:

YaminiMuthanna, “Yoga for Children step by step”, 1% Edition, Om Books
International, 2022, ISBN-13: 978-9394547018

Web links:
1. My Life My Yoga:_https://youtu.be/KB-TYlgd1wE
2. Adiyoga: https://youtu.be/aa-TGOWQglLs
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Physical Education-I

Semester i CIE Marks 100
Course Code 23AUCC222 SEE Marks -
Teaching Hrs/Week (L: T: P) 0:0:1 Exam Hrs -
Total Hrs 13 Credits -

Course Learning Objectives: This course is designed to

1. Impart the fundamental concepts and skills of Physical Education, Health,
Nutrition and Fitness

2. Familiarization of health-related Exercises, Sports for overall growth and

development

3. Build a strong foundation for the professionals in Physical Education and Sports

Contents | No. of Hrs: 13

e Definitions & components of Physical Fitness and Life Style

e Meaning and Definitions of Physical Fitness and Life Style

e Physical activity for engineers: stress management & injury prevention

e Components of fitness: cardiovascular endurance, muscular strength &
endurance, flexibility, body composition (Lectures & Assessments)

e FITT principle (Frequency, Intensity, Time, Type) of exercise planning
(Lectures)

e Fitness assessments: BMI, flexibility tests (Practical Sessions)

e Warm-up and cool-down techniques to prevent injuries (Practical Sessions)

Course Outcomes: At the end of the course, the student will be able to
1. Explain the benefits of physical activity for academic performance, stress
management, and injury prevention in engineers
2. Design a personalized fitness program utilizing the FITT principle for targeted
improvement
3. Demonstrate proper warm-up and cool-down techniques to enhance performance
and prevent injuries

Textbooks:
1. Muller, J. P., “Health, Exercise and Fitness”, 1 Edition, Sports Publication,
2018

2. Uppal, A.K., “Physical Fitness”, Friends Publication New Delhi, 1992
3. Russell R.P., “Health & Fitness through Physical Education: Human
Kinematics”, Human Kinetics Publishers, 1994

Reference Books:

1. Anaika, “Play Field Manual”, Friends Publication New Delhi, 2005
2. Pinto John & Roshan Kumar Shetty, “Introduction to Physical Education”

Web links:
1. How to exercise with a fitness plan:
https://www.youtube.com/watch?v=08ryXxjaF1o
2. Health Related Physical Fitness:
https://www.youtube.com/watch?v=rc3ZDoheMQs
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National Service Scheme -I

Semester i CIE Marks 100
Course Code 23AUCC223 SEE Marks -
Teaching Hrs/Week (L:T: P) 0:0:1 Exam Hrs -
Total Hrs 13 Credits -

Course Learning Objectives: This course is designed to

1. Develop discipline, character, brotherhood, the spirit of adventure and ideals of
selfless service amongst young citizens

2. Develop youth leadership in the students

3. Induce social consciousness among students through various societal activities

4. Impart knowledge in finding practical solutions to individual and community
problems

NSS -Contents | No. of Hrs: 13
Introduction:
e Importance and role of youth leadership, Life competencies
e Skill development and empowerment
¢ Innovation and personal growth
Activities:
e Organic farming
e Waste management

Course outcomes: At the end of the course, the student will be able to
1. Understand the importance of nation building and individual contribution to the
betterment of the society
2. Discover grassroots challenges of community and solve them by technological
intervention
3. Create societal impact by upholding the value of one for all and all for one
4. Maintain discipline and team spirit

Textbooks:
1. Ministry of Youth Affairs & Sports, Government of India, “National Service
Scheme Manual”, 2022
2. Rajiv Gandhi National Institute of Youth Development, Ministry of Youth
Affairs & Sports, Government of India, “Introduction Training Module for
National Service Scheme Program officers”, 2017
3. Gurmeet Hans, “Case material as Training Aid for field workers”, TISS, 1996
Reference Books:
1. Dr. G R Bannerjee, “Social service opportunities in Hospitals”, TISS, 2012
2. Ram Ahuja, “Social Problems in India”, Rawat publications, 3rd Edition, 2014
Web links:
1. History of NSS: https://thebetterindia.com/140/national-service-scheme-nss/
2. NSS —an introduction:
https://www.youtube.com/@nationalserviceschemeoffic4034/videos
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Arts-1
Semester ] CIE Marks 100
Course Code 23AUCC224 SEE Marks -
Teaching Hrs/Week (L: T: P) | 0:0:1 Exam Hrs. -
Total Hrs 13 Credits -

execution
2. Create an

levels, as

Course Learning Objectives: This course is designed to
1. To impart an understanding of the creative process from initial concept to final

d demonstrate proficiency in a chosen arts discipline through practical

application
3. Analyze and appreciate diverse art forms and styles
4. To participate in art competitions at regional, state, national, and international

well as in cultural events

Contents

| No. of Hrs: 13

Note: Student shall select any one form of arts and continue the same till 6™ semester

Welcome and Brainstorming, Introduction to Performing Arts:
Dance, Folk, Cinema, Basic study of Folk Dance Forms, Exploration
of Coastal Karnataka Folk  Forms, Introduction to

Zer?;o(ggknc%) Bharatanatyam/Kathak: Theory and Practical, Introduction to
Western Dance: Theory and Practical - Basics of Hip Hop,
Introduction to Yakshagana: Theory and Practical, Group
Presentation, Evaluation
Welcome and Brainstorming, Introduction to Music and its
Classifications, Voice and Pitch test, Voice Culture exercises,

Music Exerc_ises _for Pitch, Volume, E_nergy, and _C_Iarity, Bas_ic Singing
Practice with Scales, Understanding Compositions and Pitch
Mapping, Practice on a Specific Song, Group Presentation,
Evaluation

Arts & Welcome and Brainstorming, Introduction to Art & Craft, Lines and

Crafts Shapes, Object Drawing, Colors and Gradations, Color Fusion,
Sketching Basics, Paper crafts, Group Presentation, Evaluation
Welcome and Brainstorming, Introduction to acting and theatre,

Theatre

Talent Hunt, Physical and Voice Exercise, Body Language in acting,
eye contact and tone, Theatre Compositions, Evaluation

~. MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
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Course Outcomes: At the end of the course, the student will be able to

1. Capable of creating choreography and delivering live performances for an

audience

Employ a range of acting techniques and use them to create a performance

3. Evolve into creative, effective, independent, and reflective individuals capable of
making informed decisions in both process and performance

4. Acquire knowledge and comprehension of the roles and processes used in current
theatre arts practice

no

Textbooks:

1. Bruce Benward and Marilyn Sake, “Music in Theory and Practice”, McGraw-
Hill Education, 2014

2. Otto G. Ocvirk, Robert E. Stinson, Philip R. Wigg, Robert Bone, and David L.
Cayton, “Art Fundamentals: Theory and Practice”, McGraw-Hill Education,
2012

3. Anne Bogart and Tina Landau, “The Viewpoints Book: A Practical Guide to
Viewpoints and Composition”, Theatre Communications Group, 2004

Reference Books:
1. Jacqueline M. Smith, “Dance Composition: A practical guide to creative
success in dance making”
2. Ralph Mayer, “The Artist’s handbook of method and materials”
3. Dr. Arun Bangre, “Glimpses of Indian music and dance”

Web links:
1. Audio visual catalog: https://ccrtindia.gov.in/audio-visual-catalogue/
2. Essential Acting Lesson for Beginners:
https://www.youtube.com/watch?v=GGI9Wri70aQ
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Engineering Mathematics - 1V

Semester v CIE Marks 50
Course Code 23BSCC202 SEE Marks 50
Teaching Hrs/Week (L: T: P) 3:0:0 Exam Hrs 03
Total Hrs 42 Credits 03

Course Learning Objectives: This course is designed to
1. Impart the basic knowledge on collection and presentation of data, measure of

central tendency and dispersion, correlation, regression, and curve fitting for
analyzing data

2. Provide a comprehensive understanding of sampling distributions, estimation
methods, hypothesis testing, experimental designs, and analysis of variance along
with exploring their engineering applications

3. Develop a systematic understanding of Markov chain and its application in solving
Engineering and Scientific problems

4. Build a strong foundation in multivariate analysis techniques for analyzing data

5. Develop skills for analyzing data using R program

Module 1: Statistics | No. of Hrs: 08

Statistics: Collection & Presentation of data - Graphical & Tabular representation,
Measures of Central Tendency, Dispersion, Skewness and Kurtosis

Correlation & Regression-Scatter plot, Multiple & Partial Correlation and Regression
Coefficients, Curve fitting — Linear & Non-Linear

Module 2: Sampling, Estimation & Inference | No. of Hrs: 09

Sampling, Estimation & Inference: Population and Sample, Complete Enumeration
v/s Sample Surveys — Merits, Demerits, and Applications. Sampling Distributions (t,
Chi-Squared & F distributions)

Estimation-Maximum likelihood, Moment Estimators, Bayes’ Estimators

Hypothesis testing - t test, z-test, Chi-Squared test for independence of attributes &
Goodness of fit, Non-Parametric tests, Interval estimation

Module 3: Design of Experiments and Analysis of Variance No. of Hrs: 08

Design of Experiments — Principles of experimentation in design, Basic Principle of
Analysis of Variance (ANOVA), One-way ANOVA, Two-way ANOVA, Types of
designs - Completely Randomized Design (CRD), Randomized Block Design (RBD),
Latin Square Design (LSD), Missing plot technique, and Analysis of Covariance
(ANOCOVA)

Module 4: Stochastic Process | No. of Hrs: 07

Stochastic Process: Types, Markov Chains, Chapman—Kolmogorov equations for n-
step transition probabilities, Classification of States, Limiting Probabilities

Module 5: Multivariate Analysis | No.ofHrs: 10
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Multivariate Analysis: Multivariate normal distribution, estimation & inference on
vector parameters, Multivariate linear regression, Principal Components Analysis
(PCA), Factor Analysis, Discriminant Analysis, Classification & Cluster Analysis

Course Outcomes: At the end of the course, the student will be able to

1. Apply Statistical methods to real world data to get deeper insights useful for
informed decision making

2. Estimate the parameters of a distribution and perform various tests as inferential
measures

3. Plan/Conduct/Choose experiments and analyze results by applying principles of
Design of Experiments

4. Model systems that evolve over time in a probabilistic manner

5. Use R program for analyzing and visualizing data

Textbooks:
1. S. C. Gupta, & V. K. Kapoor, “Fundamental of Mathematical
Statistics”, 12" Edition, Sultan Chand & sons, 2020
2. Ronald E. Walpole, Raymond H Myers, Sharon L Myers & Keying Ye, “Probability
& Statistics for Engineers & Scientists”, 9th Edition, Pearson Education, 2017
3. Richard Arnold Johnson & Dean W. Wichern, “Applied Multivariate Statistical
Analysis”, Pearson International, 2023

Reference Books:

1. S.C.Gupta, & V. K. Kapoor, “Fundamental of Applied Statistics”, 4™ Edition,
Sultan Chand & sons, 2018

2. George Casella & Roger L. Berger, “Statistical Inference”, 1® Edition, Cengage
Learning India Pvt. Ltd., 2007

3. William J.  Stewart, “Probability, = Markov ~ Chains, = Queues,  and
Simulation”, Princeton University Press, 2009

4. Sudha G. Purohit, Sharad D. Gore & Shailaja R. Deshmukh, “Statistics Using
R”, 2" Edition, Narosa Publishing House, 2019

5. Shayle R. Searle & Andre 1. Khuri, “Matrix Algebra: useful for
Statistics”, 2" Edition, Wiley Series in Probability and Statistics, 2017

Web links:

Descriptive statistics: https://archive.nptel.ac.in/courses/111/104/111104120/

2. Probability and statistical inference:
https://archive.nptel.ac.in/courses/111/104/111104146/

3. Sampling theory and linear regression Analysis:

https://archive.nptel.ac.in/courses/111/104/111104147/

Stochastic process: https://archive.nptel.ac.in/courses/111/102/111102111/

Multivariate Analysis: https://archive.nptel.ac.in/courses/111/104/111104024/
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Electrical Drives and Control

Semester v CIE Marks 50
Course Code 23MTPC208 SEE Marks 50
Teaching Hrs/Week (L: T: P) 3:0:2 Exam Hrs 3
Total Hrs 64 Credits 4

Course Learning Objectives: This course is designed to

1. Impart knowledge of Power Electronics , Electric drive, its parts, advantages,
dynamics and modes of operation of electric drives
Develop different speed control techniques of DC Motor using rectifiers, choppers
Choose different speed control techniques for Induction motor , Stepper motor
, Servo - Motor drives
4. Discuss typical applications of electrical drives in the industry
5. Study the control characteristics and speed control methods of AC and DC
drives through Experiments

2.
3.

Module 1: Introduction to Power Electronics and Electrical|No. of Hrs: 8
Drives
Introduction to Power Semiconductor devices — Power MOSFET , Power BJT , SCR ,
IGBT , Triac Structure and VI Characteristics , Types of Power converters.

Electrical drives : Parts of Electrical drives , Types of Electrical drives, Factors
influencing choice of Electrical drives

Module 2: Dynamics of Electrical drives and DC motor Drives  [No. of Hrs: 8+8
Dynamics of Electrical drives: Fundamental Torque Equations ,Speed Torgque Conventions
& Multi-quadrant operations, Components of load torque, Nature and classification of load
torques

DC Motor Drives: Starting , Braking , Speed control of DC motor by Armature voltage ,
Field control method, Controlled rectifier fed DC drives, Single phase fully controlled
rectifier control of DC Separately excited motor, Chopper Control of Separately Excited DC
Motor.
Laboratory Components:
1. Conduct and Experiment to control speed of DC motor using Single phase fully
controlled rectifier
2.Conduct an Experiment to control the speed of DC Series motor by Chopper
using MATLAB SIMULINK
3.Conduct an Experiment to control the speed of DC shunt motor by Armature and
Field Control method and draw its speed characteristics
4. Conduct an Experiment to control the speed of DC motors using Chopper and
draw the Characteristics curve between duty cycle and speed
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"Module 3: DC /AC Servomotor , Stepper Motor Drives No. of Hrs: 8+8

DC servomotor: Construction, Principle of operation, characteristics , control of DC
servomotor

AC servomotor: Construction & working, Analysis of two phase AC Servomotor torque
speed characteristics of Servomotor

Stepper motors: Variable reluctance, Permanent magnet, Important features of stepper
motors, Torque versus stepping (or pulsing) rate characteristics, Drive circuits for stepper
motor, Microprocessor based control of stepper motor

Laboratory Components:
1. Conduct an Experiment to draw the speed-torque characteristics of AC Servo
Motor
2. Conduct an Experiment to draw the speed-torque characteristics of DC Servo
Motor
3. Conduct and Experiment to control the speed of Stepper Motor

Module 4: Brushless and Three Phase Induction Motor Drives | No. of Hrs: 10+4

Classification of BLDC Motors, Construction , Principle of operation ,Microprocessor
based control of BLDC motor

Three phase Induction motors analysis and performance , Speed control of Induction
motors : Stator voltage Control ,Variable frequency control from Voltage source , Voltage
source inverter control

Laboratory Components:

1. Conduct an Experiment to control the speed of BLDC motor using
MATLAB SIMULINK

2. Conduct an Experiment to control the speed of three phase inverter fed three
phase induction motor drive

Module 5: Industrial Applications of Electric Drives | No. of Hrs: 8+2

Industrial applications: Solar powered Pump drives , Battery powered Electric vehicles,
Brushless DC motor drive for servo applications ,Variable frequency drive applications.

Laboratory Components:
1. Conduct an experiment to control the speed of Universal motor using AC
voltage regulator and draw the speed characteristics

Course Outcomes: At the end of the course, the student will be able to

1. Describe the basic concepts of Power Electronics , Electric drives, Dynamics and
Modes of Operation of Electric drive

Implement various DC motor drive speed, torque control techniques

Develop various control techniques for Servomotor and stepper motor

Apply various control techniques for BLDC motor & Three phase Induction motor
Select a suitable drive for a particular application in industry

ok own
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1. Gopal K Dubey , “Fundamentals of Electrical Drives” , Second Edition ,
Narosa Publishing House , 2010

2. Umanand L, “Power Electronics Essentials and Applications”, 1* Edition,Willey
India Pvt Ltd,2009

Reference Books:

1. E. G. Janardanan , “Special Electrical Machines”, First Edition, PHI Learning
Pvt Ltd , 2014

2. Pillai. S. K, “A first course on Electric drives”, Second Edition, Wiley
Eastern Limited ,1998

3. M.D.ssingh, K. B. Khanchandani , “ Power electronics” , Second Edition
, Tata McGraw-Hill. 2007

4. H.Partab , “ Art and Science and Utilization of Electrical Energy ” , Dhanpat Rai
and Sons , 2023

Web links

1. Introduction to Power Semiconductor Devices:
https://www.youtube.com/playlist?list=PLgwJf8NK-2e5Hnu82T1CY LZ8kbZs4Jx8x
Power Converters: https://www.youtube.com/watch?v=p5NZw5fUvgQ
DC Motor Construction & Working principle:
https://www.youtube.com/watch?v=E9X ZQDt670
Brushless DC Motor: https://www.youtube.com/watch?v=jn5tiSlo5xc
Servo motor: https://www.youtube.com/watch?v=ditS0a28Sko
Stepper Motor: https://www.youtube.com/watch?v=eyqwLiowZiU&t=28s
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Microcontroller and Applications

Semester v CIE Marks 50
Course Code 23MTPC209 SEE Marks 50
Teaching Hrs/Week (L: T: P) 3:0:2 Exam Hrs 3
Total Hrs 64 Credits 4

Course Learning Objectives: This Course is designed to

1. Atrticulate the architecture of the 8051 microcontroller, elucidating its key
hardware components, memory organization, and capability for interfacing
with external memory

2. Implement a range of operations, such as logical, arithmetic, and
bitwise operations, within 8051 assembly language programs

3. Develop and implement programs for the 8051 microcontroller in C
language, integrating timer functionalities for creating time-dependent
behaviors

4. Configure serial communication protocols, manage interrupts, and
develop interrupt service routines for the 8051 microcontroller

5. Design both hardware and software interfaces connecting the 8051
microcontroller to peripheral devices, and engineer embedded applications
integrating these
interfaced components

Module 1: Introduction Microcontroller 8051 \ No. of Hrs: 8+5

Introduction, Microcontrollers, A Microcontrollers survey. RISC & CISC CPU
Architectures, Harvard & Von-Neumann CPU architecture. The 8051 Architecture:
Introduction, 8051 Microcontroller Hardware, Input / Output Pins, Ports and Internal
Memory organization. External Memory (ROM & RAM) interfacing

Laboratory Components:

1. To write an assembly program for executing the following Data Transfer

operation — Block move, Exchange, Sorting, Largest and smallest element in an
array

2. To write an assembly program for Arithmetic operations—
Addition/subtraction, multiplication and division, square, cube —(16bit
number)

3. To write an assembly program for the following Code conversions: BCD —
ASCII; ASCII — Decimal; Decimal — ASCII; HEX-Decimal and Decimal — HEX

Module 2: Addressing Modes and Operations | No. of Hrs: 8+4

Introduction, addressing modes, External data Moves, Code Memory, Read Only Data
Moves / Indexed Addressing mode, PUSH and POP Opcodes, Data exchanges, Byte
level logical Operations, Bit level Logical Operations, Rotate and Swap Operations,
Arithmetic Operations: Flags, Incrementing and Decrementing, Addition, Subtraction,
Multiplication and Division, Decimal Arithmetic. Jump and Call Instructions: The
JUMP and CALL Program range, Jumps, calls and Subroutines, Interrupts and Returns
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Laboratory Components:

1. Craft an assembly program that executes logical instructions specifically targeting byte and
bit addressable operations

2. Write an Assembly Level Program where you treat registers RO and R1 together as a
16-bit register. The task is to rotate their combined value one place to the left.
Specifically, bit 7 of RO should become bit 0 of R1, and bit 7 of R1 should become
bit 0 of RO, and so on

Module 3: 8051 Programming in C | No. of Hrs: 8+5
Data types and time delays in 8051C, I/0O programming, logic operations, data
conversion programs, data serialization. Timer / Counter Programming in 8051:
Programming 8051 Timers, modes of Timer

Laboratory Components:

1. Write an Assembly Level Program to Divide the number in RAM location 15h by
the data in RAM location 16h; put the resulting quotient & reminder in external
RAM location 7Ch and 7Dh respectively

2. Write an ALP to generate delay, serial data transfer at different Baud rates

Module 4: 8051 Serial communication and Interrupts \ No. of Hrs: 845
Basics of Serial Communication, 8051 connections to RS-232, 8051 Serial
communication Programming, Programming the second serial port, Serial port
programming in C. Interrupts Programming,8051 Interrupts, Programming Timer
Interrupts, Interrupt Priority in the 8051/52

Laboratory Components:
1. Interface 8051 to DAC to generate different waveforms Sine, Square,
Triangular, Ramp, sawtooth, step wave
2. Interface 8051 to Alphanumeric LCD, HEX keypad input to display the message
“WELCOME”

Module 5: 8051 Interfacing and Applications | No. of Hrs: 8+5

Hardware & Software (only C code) Interfacing of 8051 to LCD, ADC, Stepper motor,
DC motor, Temperature sensor, Wave form generation.

Laboratory Components:
1. Interface 8051 to Stepper motor to rotate the motor at different step angle,
clockwise and antilock wise direction
2. Interface 8051 to DC motor to rotate the motor at different speed Interface 8051
to temperature control to measure and monitor the temperature

Course Outcomes: At the end of the course, the student will be able to
1. Describe 8051Microcontroller Architecture, and demonstrate the external
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memory interface

2. Apply the concepts of addressing modes and demonstrate their implementation
through appropriate assembly programs

3. Construct a timer and counter operation for the 8051 microcontroller and show
case programming examples in both assembly language and C

4. Apply the knowledge of Interrupt and serial port communication to program
8051

5. Design an interface between the 8051 microcontroller and various peripherals
including a stepper motor, DC motor, DAC, ADC, and LCD display

Textbooks:

1. Kenneth J. Ayala. “The 8051 Microcontroller Architecture, Programming &
Applications”, 2" Edition, Penram International, Thomson Learning, 2017

2. Muhammad Ali Mazidi, Janice Gillespie Mazidi and Rollin D. McKinlay. “The
8051 Microcontroller and Embedded Systems — using assembly and C”, PHI,
Pearson, 2022

Reference Books:
1. Raj Kamal. “Microcontrollers: Architecture, Programming, Interfacing and
System Design”, Pearson Education. 2022
2. Ajay V. Deshmukh. “Microcontrollers- Theory and Applications”, MH. 2022

Web links:

1. Microcontroller Architectures: https://archive.nptel.ac.in/courses/117/104/117104072/

2. LCD interfacing to MCU: http://vlabs.iitkgp.ac.in/rtes/exp8/index.html

3. Key Board Interfacing: http://vlabs.iitkgp.ac.in/rtes/exp9/index.html

4. Stepper Motor Interfacing to MCU: http://vlabs.iitkgp.ac.in/rtes/exp10/index.html

5. Serial Communication between MCU & PC :
http://vlabs.iitkgp.ac.in/rtes/exp15/index.html

6. DAC Interfacing to MCU: http://vlabs.iitkgp.ac.in/rtes/exp3/index.html
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Introduction to Al and ML for Robotics

Semester v CIE Marks 50
Course Code 23MTPC210 SEE Marks 50
Teaching Hrs/Week (L: T: P) 4:0:0 Exam Hrs 3
Total Hrs 52 Credits 4

Course Learning Objectives: This Course is designed to
1. Impart the knowledge of different Search Methods in Al Robotics
2. Apply advanced Search Strategies to solve the complex real-world
problem such as 8 puzzle
3. Design expert systems by understanding their components and applying
these concepts to activities like prediction, diagnosis, and planning in Al
robotics.
4. Provide a compressive understanding of reinforcement learning and deep
learning, to address robotic tasks
5. Integrate Al Enhancements into Robotic Functionality to enhance
robotic functionalities through case studies and real-world examples
Module 1: Introduction to Robotics & Al | No. of Hrs: 12
Robotics- Definition, Laws, anatomy, configurations, Work volume, links and joints,
Specifications of Robot. Applications
How Al enhances robotic functionalities Case studies and real-world examples
searching for solutions —measuring Problem — Solving Performance with examples.
Search Strategies: Uninformed search strategies — Breadth —first Search, Uniform —
Cost Search, depth —first search, and depth — limited search

Module 2: Advanced Search Strategies in Al Robotics | No. of Hrs: 10
Iterative deepening depth — first search, bidirectional search, comparing uniformed
search strategies. Informed search strategies — heuristic information, Hill climbing
methods, best — first search, branch — and —bound search, optimal search and A* and
Iterative deepening A*. Implement a solver for the 8-puzzle problem using A* search

Module 3: Programming and Logics in Al Robotics No. of Hrs: 10

LISP and other programming languages — Introduction to LISP, Syntax and numerical
function, LISP and PROLOG distinction, input, output and local variables, interaction
and recursion, property list and arrays alternative languages, formalized symbolic
logics — properties of WERS, non-deductive inference methods. Create a simple
chatbot using LISP

Module 4: Expert System | No. of Hrs: 10
Expert system — Introduction, difference between expert system and conventional
programs, basic Activities of expert system — Interpretation, Prediction, Diagnosis,
Design, Planning, Monitoring, Debugging, Repair, Instruction, Control

Basic aspects of expert system — Acquisition module, Knowledge base — Production
rules, semantic net, frames. Inference engine — Backward chaining and forward
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chaining. Explanatory interface

Module 5: Machine Learning for Robotics | No. of Hrs:10

Reinforcement Learning and Deep Learning in Robotics, Basics of Reinforcement
Learning (RL): Policy, Value Function, Q-Learning Applications of RL in Robotics:
Path planning, Motion control, Robotic manipulation Deep Learning in Robotics: CNNs
for visual perception, RNNs for sequence prediction

Practical Applications and Future Trends Real-world case studies and examples:
Human- Robot Interaction (HRI): Learning from human feedback, NLP for
communication Future trends and challenges in ML for Robotics

Course Outcomes: At the end of the course, the student will be able to:

1. Apply uninformed search strategies like Breadth-First Search, Depth-First Search,
and A* in solving real-world robotic problems.
2. Implement to solve complex problems such as the 8-puzzle
3. Develop Al Programs Using LISP and PROLOG to develop a simple chatbot,
demonstrating their ability to use Al-specific programming languages effectively.
4. Design Expert Systems for Robotic Applications by applying knowledge bases
and inference engines
5. Utilize Machine Learning Techniques such as reinforcement learning and deep
learning, for robotic tasks
Textbooks:
1. Russell Stuart, Norvig Peter. “Artificial Intelligence Modern Approach”,
3rd Edition, Pearson Education series in Al. 2010
2. Dan.W.Patterson. “Introduction to Artificial Intelligence and Expert Systems”,
PHI Learning 2009
3. M.P.Groover, M.Weiss, R.N. Nageland N. G. Odrej. “Industrial Robotics”,

McGraw- Hill Singapore, 2006

Reference Books:

1. Aurélien Géron. “Hands on Machine Learning with Scikit-Learn and TensorFlow”,
Published by O’Reilly Media. 2017

2. Elaine Rich, Kevin Knight and Shivashankar B. Nair. “Artificial Intelligence”,
TMH Education Pvt. Ltd. 2008

w

Web links:
1.

Depth-First Search by Computerphile hBidirectional Search:
https://youtu.be/rEema9uQ02c?si=DYVYObLCM_U_7cet

A* Search Algorithm: https://youtu.be/vP5TKFOxJgl?si=PVKQgSEN]j_ xzZEuiu
Symbolic Logics in Al: https://youtu.be/xLOKNw5TudI?si=rhekn-HTbuMuekjG
Components of Expert Systems:
https://youtu.be/2dZMOFrsc9s?si=F_rzzNgW166x8W_b

Reinforcement Learning for Robotics:
https://youtu.be/nlglv41fJ6s?si=A3PpSPTgl1KnNIxj3
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Fluid Mechanics-Hydraulics and Pneumatics

Semester v CIE Marks 50
Course Code 23MTPC211 SEE Marks 50
Teaching Hrs/Week (L: T: P) 3:0:2 Exam Hrs 3
Total Hrs 64 Credits 4

Course Learning Objectives: This course is designed to

1. Gain basic knowledge of fluid properties, concepts of fluid flow and governing
equations

2. Impart knowledge of hydraulic and pneumatic systems and demonstration of
power source performance

3. Apply the knowledge of identifying the operating parameters to calculate the
performance of hydraulics and pneumatics actuators and their practical operation
in a circuit

4. Apply the knowledge of hydraulics and pneumatics control components and
realize their practical application suitability in circuit building by using Software

5. Design and build the electro-hydraulic and pneumatic circuits with multicylinder
applications for various industrial tasks

Module 1: Introduction to Fluid Mechanics | No. of Hrs: 8+4

Introduction to Fluid Mechanics: Introduction, Properties of fluids-mass density,
weight density, specific volume, specific gravity, viscosity, surface tension,
capillarity, vapour pressure, compressibility and bulk modulus. Concept of
continuum, types of fluids etc., Pascal’s law, absolute, gauge, atmospheric and
vacuum pressures. Types of fluid flow, description of flow, continuity equation.
Numerical

Case study: Pressure measurement by manometers and gauge, Euler’s and
Bernoulli’s equation

Laboratory Components:
1. Todesign and demonstrate Pascal’s law and Hydrostatic law activities
2. Todesign and demonstrate Continuity equation and hydrodynamic law activities

Module 2: Hydraulic and Pneumatic System- Power Source | No. of Hrs: 8+4

Definition and structure of Hydraulic and Pneumatic control Systems, advantages,
limitations, applications

Power Source: Classification of pumps, pumping theory of positive displacement
pumps, construction and working of gear pumps, vane pumps, piston pumps, fixed
and variable displacement pumps, symbolic representation, problems on pumps:
Force, Velocity, Power, Efficiency, Flow Rate, Pressure, Offset Angle, Displacement,
Torque

Case Study: Accumulators, Hydraulic Filters locations, FRL unit

Laboratory Components:
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1. To determine the performance of the reciprocating hydraulic pump
2. To determine the performance of the rotary hydraulic pump

Module 3: Hydraulic and Pneumatic Actuators No. of Hrs: 8+4

Construction, working, and symbolic representation of Hydraulic/Pneumatic Actuators:
Linear Actuators: single and double-acting cylinders, End position cushioning,
seals, mounting arrangements- Applications

Rotary Actuators: gear, vane, piston motors

Numerical: Theoretical Torque, Power, Flow Rate, Performance Discharge,
Velocity, Eccentricity, Efficiency, etc

Case Study: Matlab Simulink Onramp

Laboratory Components:
1. To design and analyse Hydraulic/Pneumatic single-acting cylinder actuation
circuit using Software (like SIMULINK, SIMSCAPE, etc.)
2. To design and analyse Hydraulic/Pneumatic double-acting cylinder actuation
circuit using Software (like SIMULINK, SIMSCAPE, etc.)

Module 4: Hydraulic and Pneumatic Control Valve | No. of Hrs: 8+6

Hydraulic Directional Control Valves: symbolic representation, actuation
mechanism, control technique, check valves, shuttle valve, m/n DCV

Hydraulic Pressure Control Valves: types, direct and pilot operated pressure relief
valves, quick exhaust valve, time delay valve, shuttle valve, twin pressure valve,
sequence valve, counterbalance valve, pressure reducing valves, unloading valve
Hydraulic Flow Control Valves: temperature compensated, pressure compensated,
pressure and temperature compensated FCV

Pneumatic Control Valve: memory valve, quick exhaust valve

Case study: Practical examples of logics, Pressure and Time-dependent controls in
pneumatic

Laboratory Components:
1. To apply direction control valve types of valves to realize
Hydraulic/Pneumatic circuits
2. To apply flow control valve types of valves to realize Hydraulic/Pneumatic
circuits

Module 5: Hydraulic and Pneumatic Circuit Design and No. of Hrs: 8+6
Analysis

Hydraulic Circuits: speed control of hydraulic cylinder and motors, regenerative
circuit: model calculation, unloading circuit: model calculation, check valve circuits,
automatic cylinder reciprocating system, double pump hydraulic system,
counterbalance valve application, safety circuit, accumulator circuits

Pneumatics Circuits: movement diagram, travel time diagram, position-step
diagram, cascading method- principle and procedure, practical application examples
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(up to two cylinders) using cascading method (using reversing valves)

Case study: Maintenance of Hydraulic System, Contactors, Switches, Relays, limit
switch, Pneumatic Sensors, Application infield of mechanical and machine tools

Laboratory Components:
1. Todevelop a sequencing circuit on Hydraulic/Pneumatic Trainer
2. Todesign and develop a synchronizing circuit on Hydraulic/Pneumatic Trainer

Course Outcomes: At the end of the course, the student will be able to

1. Identify and calculate the key fluid properties used in the analysis of fluid mechanics

2. Executive the working of hydraulic and pneumatic pumps and calculate
their performance parameters

3. Create the graphical simulation of hydraulic and pneumatic actuator
circuits by analysing their operating parameter

4. Perform the working of hydraulic and pneumatic control components to
design and develop task circuits

5. Design hydraulic and pneumatic circuits for various industrial applications
using experimental Kits

Textbooks:

1. Bansal R. K., “A Textbook of Fluid Mechanics and Hydraulic Machines”,
10" edition, Laxmi Publications, Ltd., 2019

2. Anthony Esposito, “Fluid Power with Applications”, 7" edition, Pearson
Education, Inc., 2013

3. Majumdar S. R., “Pneumatic Systems: Principles and Maintenance”, Special
edition Tata McGraw Hill Publishing Company Ltd., 1996

4. Andrew Parr, Jaico, “Hydraulics and Pneumatics”, 3 edition, Jaico

Publishing House, 2011

Reference Books:
1. Majumdar S. R., “Oil Hydraulic Systems, Principles and Maintenance”, Tata

McGraw Hill Publishing Company Ltd., 2001

2.

Web links:
1.

Module-1, Pressure & It's Measurements — 1:
https://nptel.ac.in/courses/112105047

Module -3, VTU # 3rd Semester:
https://www.youtube.com/watch?v=3qTyY AWS5S-

k&ab channel=CIVILKNOWLEDGE

Module 1 Lecture 6 — YouTube
https://www.youtube.com/watch?v=KKNpLPRTbL4&list=PLcwp2fRcIXJX0J6Qh

LUQPbYc5z2YZPkMf4&index=7&ab channel=VTUe-ShikshanaProgramme
Hydraulic Servomechanism and Servo and Proportional Control Valves
https://nptel.ac.in/courses/112105047

channel=learnchannel : Pneumatics
https://www.youtube.com/watch?v=SR47RaAl1Zdk&t=27s&ab ,
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Research Methodology & Intellectual Property Rights

Semester v CIE Marks 50
Course Code 23HMCC216 SEE Marks 50
Teaching Hrs/Week (L:T: P) 2:0:0 Exam Hrs. 2.5
Total Hrs 26 Credits 02

Course Learning Objectives: This course is designed to
1.Impart knowledge on basics of research
2.Discuss the concepts of Intellectual Property Rights

Module 1: Introduction, Literature Review and No. of Hrs: 7
Technical Reading

Meaning of Research, Objectives of Research, Motivation in Research, Types of
Research, Research Approaches, Significance of Research, Research Methods versus
Methodology, Research and Scientific Method, Importance of Knowing How Research
is Done, Research Process, Criteria of Good Research

New and Existing Knowledge, Analysis and Synthesis of Prior Art, Bibliographic
Databases, Effective Search: The Way Forward, Introduction to Technical Reading,
Conceptualizing Research, Critical and Creative Reading, Taking Notes While Reading,
Reading Mathematics and Algorithms, Reading a Datasheet

Module 2: Research Design | No.ofHrs:5

What is a Research Problem? Selecting the Problem, Necessity of Defining the Problem,
Technigue Involved in Defining a Problem, Meaning of Research Design, Need for
Research Design, features of a Good Design, Important Concepts Relating to Research
Design, Different Research Designs, Basic Principles of Experimental Designs

Module 3: Ethics in Engineering Research & Technical No. of Hrs: 5
Writing

Ethics in Engineering Research Practice, Types of Research Misconduct, Ethical Issues
Related to Authorship, Free Writing and Mining for Ideas, Attributes and Reasons of
Technical Writing, Writing Strategies, Journal Paper: Structure and Approach, Language
Skills, Writing Style, and Editing, Rules of Mathematical Writing, Publish Articles to
Get Cited, or Perish, IMRaD Guidelines, COPE Guidelines

Module 4: Introduction to Intellectual Property | No. of Hrs: 4

Role of IP in the Economic and Cultural Development of the Society, IP Governance, IP
as a Global Indicator of Innovation, Origin of IP History of IP in India- Copyrights,
Patents, Trademarks, Geographical Indications, Trade secrets, Semiconductor Integrated
circuits and layout designs, Plant varieties, Industrial Design

Module 5: Process of Patenting | No.ofHrs: 5

Prior Art Search, Choice of Application to be Filed, Patent Application Forms.
Jurisdiction of Filing Patent Application, Publication, Pre-grant Opposition,
Examination. Grant of a Patent. Validity of Patent Protection, Post-grant Opposition,
Commercialization of a Patent

Course Outcomes: At the end of the course, the student will be able to
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4.

Apply the basic research principles and methodologies

Review the Literature, Technical Reading, Attributions and Citations
Understand Various Intellectual Property Rights

Draft patent application

Textbooks:
3. C.R Kothari “Research MethodologyMethods and Techniques” 2" Edition, Newage

4.

international, 2009

Dipankar Deb, Rajeeb Dey, Valentina E. Balas, “Engineering Research Methodology
A Practical Insight for Researchers”, 1% Edition, Springer Nature, 2019

Prof. Rupinder Tewari Ms. MamtaBhardwa, “Intellectual Property A Primer for
Academia”, Publication Bureau Panjab University Chandigarh, 2021

Reference Books:

3. David V. Thiel,“Research Methods for Engineers”, 1% Edition, Cambridge
University Press, 2014

4. William G. Zikmund, BarryJ Babin, Jon C Carr, Mitch Griffin, “Business
Research Methods”, 9t Edition, Cengage India Private Limited, 2013

5. “WIPO Intellectual Property Handbook”, WIPO Publication

Web links:

2. Research Methodology Course:
https://onlinecourses.nptel.ac.in/noc24 ge4l/preview

3. Module 4,5: https://www.ipindia.gov.in/

4. Module 4,5: https://www.wipo.int/

5. Refence Management tool: https://desktop-
download.mendeley.com/download/Getting_Started Guide.pdf

6. IMRad Guidelines: https://writingcenter.gmu.edu/writing-resources/imrad/writing-
an-imrad-report

7. COPE Guidelines: https://publicationethics.org/files/u7141/1999pdf13.pdf
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Computational Tool for Mechatronics System Design

Semester v CIE Marks 50
Course Code 23MTSE?254 SEE Marks 50
Teaching Hrs/Week (L:T:P) 1:0:2 Exam Hrs 2.5
Total Hrs 37 Credits 02

1.

2.
3.
4.

COURSE LEARNING OBJECTIVES: This course is designed to

Obtain the Transfer Function and State space Modelling and Simulation of
Physical systems

Demonstrate the effect of PI, PD and PID controller on any system
Develop Mathematical Model of Motors.

Simulate four bar mechanism in Sim-Mechanics

THEORY COMPONENTS : Total: 13 Hrs

1. Mathematical Modeling of: electrical systems, mechanical systems, electro-
mechanical systems

2. Laplace transforms, transfer functions, electrical analogues of other dynamical
systems

3. State-space Modeling of dynamical systems

4. Properties of feedback: Basic idea of feedback control systems

5. Error analysis. P, P1, PD, PID controllers. Design of controllers using root-locus

SI. No. | Experiments Total: 24 Hrs

1 Mathematical (transfer function) Modelling and Simulation of any
Mechanical system and any Electrical system

2 Mathematical (state space) Modelling and Simulation of any mechanical
system and any electrical system

3 To demonstrate the effect of PI, PD and PID controller on the transient
response of a second order system and implementation of PID controller in
tuning and control of dynamics system

4 Mathematical (Transfer Function) Modelling of DC Motor
Perform Bode plot analysis of given system
Closed loop speed control of dc motor using PID controller

7 Simulation of four bar mechanism using Sim-Mechanics

8 Modelling an Electromechanical Actuator to determine required size of

actuator in mechatronics system
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Frequency response based design of PD position control of a DC motor

10

To Simulate Vehicle drive and control

el N S

Course outcomes (Course Skill Set):At the end of the course, students will be able to:

Model and Simulate mechanical and Electrical system using Computational tool
Create a PID controller to adjust and manage a dynamical system

Develop Mathematical Model for closed-loop control system

Develop advanced skills in Simulink for engineering simulations, focusing on
Sim Mechanics.

TEXT BOOKS
1. I.J Nagrath , M.J Gopal ,”Control systems Engineering", 7™ Edition , New age
International Publishers, 2020
2. K. Ogata ,“Modern Control Engineering”, 5" Edition, Pearson (PHI) , 2010

REFERENCE BOOKS
1. Gopal K Dubey, “Fundamentals of Electrical Drives”, Second Edition , Narosa
Publishing House , 2010
2. K.P Ramachandran ,”Mechatronics & Microprocessors” Wiley India, 2019

1.

N

WEB LINKS:

Mathematical modeling of mechanical system:
https://www.youtube.com/watch?v=kbxzXw_fXUc

PID Control: https://www.youtube.com/watch?v=wkfEZmsQqiA
Introduction to MATLAB :
https://www.youtube.com/results?search query=Matlab-+basics

Design and Simulate Electrical Systems in MATLAB:
https://www.youtube.com/watch?v=ISbEVgCpJCc

Modeling of Electric Vehicles using MATLAB & Simulink:
https://www.youtube.com/watch?v=tM9Akdo8QeA&list=PLKNpfXWK1twz95zTf

izO 7FijrmzppBkw

45


http://www.youtube.com/watch?v=kbxzXw_fXUc
http://www.youtube.com/watch?v=kbxzXw_fXUc
http://www.youtube.com/watch?v=wkfEZmsQqiA
http://www.youtube.com/watch?v=wkfEZmsQqiA
http://www.youtube.com/results?search_query=Matlab%2Bbasics
http://www.youtube.com/results?search_query=Matlab%2Bbasics
http://www.youtube.com/watch?v=lSbEVgCpJCc
http://www.youtube.com/watch?v=lSbEVgCpJCc
http://www.youtube.com/watch?v=tM9Akdo8QeA&list=PLkNpfXWK1twz95zTf
http://www.youtube.com/watch?v=tM9Akdo8QeA&list=PLkNpfXWK1twz95zTf

’ _f._',.','l'\ MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING

»

W

(A Unit of Rajalaxmi Education Trust®, Mangalore)
Autonomous Institute affiliated to VTU, Belagavi, Approved by AICTE, New Delhi

Accredited by NAAC with A+ Grade & 1SO 9001:2015 Certified Institution

Application of Raspberry Pl Microcontroller
Semester v CIE Marks |50
Course Code 23MTSE255 SEE Marks |50
Teaching Hrs/Week (L:T:P) 1:0:2 Exam Hrs 2.5
Total Hrs 37 Credits 02
Course Learning Objectives: This Course is designed to
1. Understand Raspberry Pi GPIO (General Purpose Input/Output)
2. Develop Sensor Interfacing Skills
3. Master Data Acquisition and Analysis Techniques
4. Gain Proficiency in Programming and Control
Theory Component Total: 13 Hrs
1. Raspberry Pi GPIO (General Purpose Input/Output)
2. Sensor Principles
3. Actuator Control
4. Communication Protocols
5. Data Processing and Analysis
6. Programming Concepts such as writing code in languages such as Python, C/C++,
or Java.
SL.NO. Lab Experiment Total: 24 Hrs
1 |LED Blinking with Raspberry Pi
2 |Motion Detection with PIR Sensor
3 | Soil Moisture Monitoring for Plant Health
4 |Ultrasonic Distance Measurement
5 |To study the architecture of SOC Broadcom-2835 application board of Raspberry|
Pi
6 |To demonstration the OS (Debian) for RPi in a SD card preparation, configuration
of Raspberry Pi during first booting and use of remote SSH like putty
7  |To demonstrate the basic linux commands on Raspberry pi
8 |To create a database & Store the value in Raspberry Pi
9 [Toinstall Android on Raspberry Pi
10 ([To Setup RPi first time without using screen, mouse, keyboard
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11 [Tointerface ADC at GPIOs of Raspberry Pi for measuring analog voltage

12 |Home Automation System with Relay Modules

Course outcomes (Course Skill Set): At the end of the course the student will be able to:
1. Demonstrate Proficiency in Raspberry Pi-Based System Design
2. Apply Sensor Interfacing Techniques to Real-World Problems
3. Analyze and Interpret Data from Sensor-Based Experiments
4. Develop Practical Programming and Problem-Solving Skills

TEXT BOOKS
1. Derek Molloy. “Exploring Raspberry Pi: Interfacing to the Real World with
Embedded Linux”, 2nd edition, by Wiley. 2019
2. Simon Monk, “Raspberry Pi Cookbook: Software and Hardware Problems and
Solutions”, 2nd edition, published by O'Reilly Media.2016

REFERENCE BOOKS
1. Tero Karvinen and Kimmo Karvinen. “Make: Sensors: A Hands-On Primer for
Monitoring the Real World with Arduino and Raspberry Pi”, Maker Media, Inc.
2014
2. Sai Yamanoor and Srihari Yamanoor. “Python Programming with Raspberry
Pi” published by Packt Publishing. 2017

Web links:

1. LED Blinking with Raspberry Pi : https://youtu.be/CL39xCXdU647?si=u-
OxT9ysgB9wh43j

2. Motion Detection with PIR Sensor:
https://youtu.be/TwOMGA4YtsZk?si=ZDtlgsFhT7guvsuD

3. configuration of Raspberry Pi during first booting and use of remote SSH like
PUTTY: https://youtu.be/3cxal8JAjlY?si=NCc6pcUHHIRKJIF2L

4. Interfacing ADC with Raspberry Pi : https://youtu.be/IGWOI142mfZs?si=-gs-
HxMI3DG9JbJ4

5. Home Automation with Raspberry Pi and Relay Modules:
https://youtu.be/64UCR2ZNNVKQ?si=-76aGmSbXTCPV6WK
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PCB Design using Ki CAD

Semester v CIE Marks |50
Course Code 23MTSE?256 SEE Marks |50
Teaching Hrs/Week (L:T:P) 1:0:2 ExamHrs 2.5
Total Hrs 37 Credits 02

1.

Course Learning Objectives: This Course is designed to

Gain practical proficiency in utilizing PCB design software through hands-on
experience

Develop expertise in seamlessly translating schematic diagrams into PCB layouts.

3. Achieve the capability to independently fabricate basic PCBs utilizing etching

techniques

Demonstrate competence in testing and troubleshooting PCBs to verify adherence to
design specifications

Theory Component Total: 13 Hrs

1. Design of Printed Circuit Boards
2. Layout Planning: Introduction, General Consideration, PCB Sizes, Layout

Approaches, Documentation

3. Layout, General Rules and Parameters: Introduction, Resistance, Capacitance,

Inductance of PCB conductors, Conductor Spacing, Component Placing and
Mounting, Cooling Requirements and Package Density, Layout Check, Art work,
Introduction to photo printing and plating

SL.NO. Lab Experiment Total: 24 Hrs

1 |Asimple blinking LED circuit that blinks an LED at regular intervals

2 |A simple touch sensor circuit to create a touch-sensitive switch that turns on
an LED when touched

3 |Audio Amplifier to amplify an audio signal from a low power sources (like a
mobile phone) enough to drive a small speaker

4 |Half wave and Full wave Rectifiers
Regulator circuit using 7805
A Simple Power Supply circuit to convert AC mains voltage to a stable DC
voltage

7 |Inverting and non-inverting Amplifiers using op-amp

8 |Astable and monostable multivibrator using IC555

9 |RC Phase-shift or Wein-bridge Oscillator using transistor

10 |Full-Adder using half-adders
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11

4-bit binary /MOD N counter using D-Flipflops

12

Design an 8051 Development board having Power section consisting of
IC7805, capacitor, resistor, headers, LED

13

Design an 8051 Development board having Serial communication section
consisting of MAX 232, Capacitors, DB9connector, Jumper, LEDs

14

Fabricate a single-sided PCB, mount the components and assemble them in a
cabinet for any one of the Circuits mentioned in the above exercises.

2.
3.
4.

Course outcomes (Course Skill Set): At the end of the course the student will be able to:
1.

Utilize KiCad software tools for designing simple to moderately complex electronic
circuits

Create and interpret electronic schematics and PCB layouts

Design, simulate, and troubleshoot basic circuits

Apply knowledge of electronics and PCB design to develop a prototype for a real-
World application

TEXT BOOKS
1. Peter Dalmaris. “KiCad like a Pro”, Peter Dalmaris, Tech exploration. 2004.
2. David L Jones. “PCB Design Tutorials”, Alternate Zone. 2004

REFERENCE BOOKS

1. Walter C Bosshart. “Printed Circuit Boards-Design & Technology”, Tata Mc Graw-
Hill Pvt.Ltd. 2010.

2. Dr.R.S. Khandapur. “Printed Circuit Boards-Design, Fabrication”, Assembly and
Testing, Mc Graw-Hill Education. 2017

Web links:
1.

KiCAD 7 PCB Layout in 5 steps:
https://youtu.be/3FGNw28xBr0?si=BYJMFIMQwm8H-KjJ

no

Counter using D-Flipflops: https://youtu.be/ilBVvuogH2Q?si=NNoA15rildLsvxwL
Power section consisting of IC7805, capacitor, resistor, headers, LED
https://youtu.be/gX1Jghdp5gQ?si=1VCoEsrim4seGL 1w

Design an 8051 Development board having Serial communication
https://youtu.be/gslIBPBKPbI?si=fYZ9vZXxSxPr9d50
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Environmental Studies & Sustainability

Semester v CIE Marks 100
Course Code 23AUCC229 SEE Marks -
Teaching Hrs/Week (L:T: P) 1:0:0 Exam Hrs -
Total Hrs 13 Credits -

Course Learning Objectives: This course is designed to

1. Create environmental awareness among the students

2. Provide knowledge on different types of pollution and their impacts in the
environment

3. Enable the learners to understand the environmental management plan and socio-
economic skills for sustainable development

4. Know about the major challenges in Environmental Issues and Evaluate possible
solutions

Module 1: Ecosystems and Biodiversity No. of Hrs: 2

Ecosystems: Value of Forest, Desert, Wetlands, River, Oceanic and Lake
Biodiversity: Types, Value, Hot-spots, Threats and Conservation of biodiversity, Forest
Wealth and Deforestation

Module 2: Sustainable Energy Resources No. of Hrs: 2

Energy Resources: Types of Energy, Conventional Sources and Non-Conventional
Sources, Renewable Energy Sources: Hydrogen, Solar, OTEC, Tidal, Wind,
Geothermal, Biomass and Bio Fuels

Module 3: Environmental Pollution and Sustainable Waste

Management No. of Hrs: 3

Environmental Pollution: Surface and Ground Water Pollution, Noise pollution, Air
Pollution and Carbon Trading

Sustainable Waste Management & Public Health Aspects: Bio-medical Waste, Solid
Waste, Hazardous Waste, E-waste, Industrial and Municipal Sludge

Module 4: Global Environmental Concerns No. of Hrs: 3

Population Growth, Climate Change, Ground Water Depletion/Recharging, Ozone
Depletion, Radon and Fluoride problem in drinking water, Disaster Management,
Resettlement and Rehabilitation of People

Module 5: Environmental Pollution Mitigation Tools No. of Hrs: 3

Remote Sensing& G.I.S., Environment Impact Assessment, Environmental
Management Systems, 1SO14001, Green Credit Program, Waste Audits, Environmental
Stewardship - NGOs
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Course Outcomes: At the end of the course, the student will be able to

1. Describe the principles of ecology and environmental issues of air, land and water
on a global scale

2. Explain their environmental knowledge and observation skills to analysis of a
problem or question related to the sustainable environment and energy

3. Hlustrate the Global environmental concerns and the individual responsibility to
protect environment with environmental protection laws and education for
sustainable environment

4. Outline the strategies, technologies, and methods for sustainable management of
environmental systems and for the remediation or restoration of degraded
environment

Textbooks:

1. Benny Joseph, “Environmental Studies”, N Edition, Tata Mcgraw-Hill, 2012

2. Erach Bharucha, “Environmental Studies”,1® Edition, University Grant
Commission and Bharati Vidyapeeth Institute of Environmental Education and
Research, Pune, 2004

Reference Books:

1. B. S Chauhan, “Environmental Studies”, 1% Edition, Laxmi Publications Pvt.
Ltd.,2019

2. S M Prakash, “Environmental Studies”, 3" Edition, Pristine Publishing House,
Mangalore, 2018

3. Aloka Debi,“Environmental Science and Engineering”, 2nd Edition, Universities
Press (India) Pvt. Ltd, 2012

4. R. J. Ranjit Daniels and Jagadish Krishnaswamy, “Environmental Studies”, 1%
Edition, Wiley India Private Ltd., New Delhi, 2009

5. M.Ayi Reddy, “Environmental Science and Technology”, 1% Edition, BS
Publications, 2007

Web links:
1. Environmental Studies Module 1:
https://www.youtube.com/watch?v=siGagKXCmg8
2. Question Bank| Environmental Studies:
https://www.youtube.com/watch?v=F9uwkhoT3MQ
3. Environmental Science and Engineering Module 1-5:
https://www.youtube.com/watch?v=Y5B1nWYle40
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Yoga-I1
Semester v CIE Marks 100
Course Code 23AUCC225 SEE Marks -
Teaching Hrs/Week (L:T: P) 0:0:1 Exam Hrs -
Total Hrs 13 Credits -

Course Learning Objectives: This course is designed to
1. Empower students to achieve and maintain good health
2. Promote the practice of mental hygiene
3. Facilitate students in attaining emotional stability
4. Impart moral values and higher level of consciousness

Contents | No. of Hrs: 13

Ashtanga Yoga, its need and importance

Yama : Ahimsa, satya, asteya, brahmacarya, aparigrahaNiyama :shoucha,
santosh, tapa, svaadhyaya, Eshvarapranidhan etc.,.

Suryanamaskar13 count- 2 rounds of practice

Asana, Need, importance of Asana, Different types of asana, Asana its meaning by
name, technique, precautionary measures and benefits of each asana
Different types of Asanas

a) Sitting

1. Sukhasana
2. Paschimottanasana

b) Standing

1. ArdhakatiChakrasana

2. ParshvaChakrasana

c) Prone line

1. Dhanurasana

2. Sarpasana

d) Supine line

1. Halasana

2. KarnaPeedasana

Meaning, importance and benefits of Kapalabhati. 20 strokes/min 3 rounds
Meaning, Need, importance of Pranayama, Different types, Meaning by name,
technique, precautionary measures and benefits of each Pranayama

1. Suryanuloma—Viloma

2. Chandranuloma-Viloma

3. Suryabhedana

4. Chandra Bhedana

5. Nadishodhana
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Course Outcomes: At the end of the course, the student will be able to:
1. Describe the meaning, aim and objectives of Yoga
2. Perform Suryanamaskar and able to analyze its benefits
3. Exhibit the different Asanas by name, its importance, methods and benefits
4. Perform Kapalabhati
5. Perform the different types of Pranayama by its name, precautions, procedure and
uses

Textbooks:

1. Ajitkumar ,”YogaPravesha in Kannada” 1% Edition, Raashtroththaana Saahithya,
2017,ISBN-13: 978-8175310124

2. BKS lyengar, “Light on Yoga”, 1% Edition, Thorsons, 2017, ISBN-13: 978-
0008267919

3. Dr. M L Gharote& Dr. S K Ganguly,“Teaching Methods for Yogic practices”, 1%
Edition, Kaivalyadhama, 2001, ISBN-13 : 978-8189485252

Reference Book:

1. YaminiMuthanna, “Yoga for Children step by step”, 1% Edition, Om Books
International, 2022, ISBN-13: 978-9394547018

Web links:
1. My Life My Yoga:_https://youtu.be/KB-TYlgd1wE
2. Adiyoga: https://youtu.be/aa-TGOWQglLs

53



MITI

(A Unit of Rajalaxmi Education Trust®, Mangalore)

}l Autonomous Institute affiliated to VTU, Belagavi, Approved by AICTE, New Delhi

W ot

Accredited by NAAC with A+ Grade & 1SO 9001:2015 Certified Institution

MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING

Physical Education-11

Semester v CIE Marks 100
Course Code 23AUCC226 SEE Marks -
Teaching Hrs/Week (L: T: P) 0:0:1 Exam Hrs -
Total Hrs 13 Credits -

Course Learning Objectives: This course is designed to

1. Impart the fundamental concepts and skills of Physical Education, Health, Nutrition
and Fitness

2. Familiarization of health-related Exercises, Sports for overall growth and
development

3. Build a strong foundation for the professionals in Physical Education and Sports

Contents | No. of Hrs: 13

e Training Components: Strength, Speed, Endurance, Flexibility, Agility &
Coordinative abilities

e Basic rules and strategies of chosen team sports. (Practical Sessions)

e Causes & Prevention of Sports Injuries: Sprain, Strain, Cramps, Fractures and
Dislocation

e Specific Games ( Any one to be selected by the student)

Basic Training
Basket ball Dribbling with both hands - Layup shot - Chest pass - Proper footwork

and body positioning - Basic jump shot technique

Cricket Holding the bat grip - Stance and footwork - Basic batting shots
(defense & hitting) - Bowling grip and action - Fielding techniques
(catching & throwing)

Football Dribbling with both feet - Passing with accuracy (short and long) -
Controlling the ball (laces, inside of foot) - Shooting technique -
Stopping the ball - Basic heading technique

Hockey Dribbling the ball with a stick - Stopping the ball with the stick - Basic
passing techniques (forehand, backhand) - Shooting technique (push
shot, flick shot) - Body positioning and balance

Table Holding the paddle grip - Forehand and backhand grip changes - Basic

Tennis strokes (forehand drive, backhand push) - Footwork and positioning -
Serving technique (underhand serve)

Throwball One-handed chest pass - Two-handed overhead pass - Pivoting with the
ball Footwork and movement - Shooting technique (one-handed and
two-handed throws) - Catching the ball safely

Volleyball  Overhand serve - Proper hand setting technique (bump pass) - Forearm
pass

Badminton Holding the racquet grip : Forehand , backhand, universal and
panhandle grip changes ,Basic serves (high serve, low serve), Stance
and Strokes
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Course Outcomes: At the end of the course, the student will be able to

1. Design a basic training program incorporating various training components to

improve specific physical fitness aspects
2. ldentify common sports injuries, explain their causes, and implement preventative

measures
3. Perform in the selected sports or athletic events

Textbooks:
1. Muller J. P., “Health, Exercise and Fitness”, 1% Edition, Sports Publication, 2018

2. Uppal A.K., “Physical Fitness”, Friends Publication New Delhi, 1992
3. Russell R.P., “Health & Fitness through Physical Education: Human Kinematics”,

Human Kinetics Publishers, 1994

Reference Books:
1. Anaika, “Play Field Manual”, Friends Publication New Delhi, 2005

2. IAAF Manual
3. Pinto John & Roshan Kumar Shetty, “Introduction to Physical Education”

Web links:

Football: https://www.youtube.com/watch?v=wvlzta]YKY

Basketball Basics: https://www.youtube.com/watch?v=d0z7QqgblJaM

Cricket with the correct grip: https://www.youtube.com/watch?v=UxX41QL03UU
Basics of Dribbling: https://www.youtube.com/watch?v=naEccnjzLxM

Karate Training: https://www.youtube.com/watch?v=br89-xhWezs

SLEES A
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National Service Scheme-II

Semester v CIE Marks 100
Course Code 23AUCC227 SEE Marks -
Teaching Hrs/Week (L:T: P) 0:0:1 Exam Hrs -
Total Hrs 13 Credits -

Course Learning Objectives: This course is designed to
1. Develop discipline, character, brotherhood, the spirit of adventure and ideals of
selfless service amongst young citizens
2. Develop youth leadership in the students
3. Induce social consciousness among students through various societal activities
4

. Impart knowledge in finding practical solutions to individual and community
problems

NSS -Contents | No. of Hrs: 13

Introduction:
¢ Youth development programmes
e Health, hygiene and sanitation awareness programs
e Peer leadership training
Activities:
e Social and economic activities to support the society
e Water conservation — awareness sessions on water conservation, rain water
harvesting, maintaining the surroundings, safeguarding water sources, etc

Course outcomes: At the end of the course, the student will be able to
1. Understand the importance of nation building and individual contribution to the
betterment of the society
2. Discover grassroots challenges of community and solve them by technological
intervention

3. Create societal impact by upholding the value of one for all and all for one
4. Maintain discipline and team spirit

Textbooks:
1. Ministry of Youth Affairs & Sports, Government of India, “National Service
Scheme Manual”, 2022
2. Rajiv Gandhi National Institute of Youth Development, Ministry of Youth
Affairs & Sports, Government of India, “Introduction Training Module for
National Service Scheme (NSS) Program officers”, 2017
3. Gurmeet Hans, “Case material as Training Aid for field workers” TISS, 1996

Reference Books:

1. Dr. G R Bannerjee, Social service opportunities in Hospitals, TISS, 2012
2. Ram Ahuja, Social Problems in India, Rawat publications, 3rd Edition2014

Web links:

1. History of NSS : https://thebetterindia.com/140/national-service-scheme-nss/
2. NSS —an introduction:

https://www.youtube.com/@nationalserviceschemeoffic4034/videos
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Arts-11
Semester v CIE Marks 100
Course Code 23AUCC228 | SEE Marks -
Teaching Hrs/Week (L: T: P) 0:0:1 Exam Hrs -
Total Hrs 13 Credits -

execution

application

Course Learning Objectives: This course is designed to
1. To impart an understanding of the creative process from initial concept to final

2. Create and demonstrate proficiency in a chosen arts discipline through practical
3. Analyze and appreciate diverse art forms and styles

4. To participate in art competitions at regional, state, national, and international
levels, as well as in cultural events

Contents No. of Hrs:
13

Note: Student shall continue the arts form selected in previous semester

Performing Arts
(Dance)

Orientation, Head to Toe Exercise, Contemporary /filmy dance,
Basic expression and choreography, Zumba and aerobics,
Dance practice and Group Performance, Evaluation

Music

Orientation, Introduction to Musical Instruments, Basic
Instrumental Practice, Singing Genres Demo, Niche Mapping,
Folk Singing with instrument, Group Song Practice, Group
Presentation, Evaluation

Arts & Crafts

Orientation, Sketching lifestyle and modelling, Pencil Shading-
practical, Brush/Crayon Techniques, Charcoal Drawing, water
color practical, collage, Group Presentation, Evaluation

Theatre

Orientation, Realistic Acting: input and output applications,
Stylized Acting, Absurd acting, Group Rehearsal, Basics of
Costume Design, Prop Usage, Group Presentation, Evaluation
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Course Outcomes: At the end of the course, the student will be able to
1. To be capable of creating choreography and delivering live performances for an

audience

2. Employ a range of acting techniques and use them to create a performance

3. Evolve into creative, effective, independent, and reflective individuals capable of
making informed decisions in both process and performance

4. Acquire knowledge and comprehension of the roles and processes used in current
theatre arts practice

Textbooks:
1. Bruce Benward and Marilyn Sake, “Music in Theory and Practice”, McGraw-Hill
Education, 2014
2. Otto G. Ocvirk, Robert E. Stinson, Philip R. Wigg, Robert Bone, and David L.
Cayton, “Art Fundamentals: Theory and Practice”, McGraw-Hill Education, 2012
3. Anne Bogart and Tina Landau, “The Viewpoints Book: A Practical Guide to
Viewpoints and Composition”, Theatre Communications Group, 2004

Reference Books:
1. Jacqueline M. Smith, “Dance Composition: A practical guide to creative success
in dance making”
2. Ralph Mayer, “The Artist’s handbook of method and materials”
3. Dr. Arun Bangre, “Glimpses of Indian music and dance”

Web link:
Audio visual catalogue: https://ccrtindia.gov.in/audio-visual-catalogue/
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