Report of One Week FDP on

“Teaching Learning using MATLAB”

Nov 24th-28th 2020
Sponsored by

AICTE-TRAINING AND LEARNING ACADEMY
(ATAL)

The one week Faculty Development Programme (FDP) was organized and conducted
by the Department of Mechanical Engineering, School of Studies of Engineering and
Technology, Guru Ghasidas Vishwavidyalaya, Bilaspur.

The FDP was sponsored by AICTE-Training And Learning (ATAL) Academy of
AICTE, Ministry of Higher Education, Govt. of India, and was for the duration of
Five days from 24-11-2020 to 28-11-2020. A total of 225 participants registered for
the FDP from all across the country. The number of participants who successfully
completed the FDP was 108.

The objective of the FDP was to help participants acquaint, orient and embrace the
usage of modern computing resources in the Teaching-Learning pedagogy in
problem solving in Mechanical Engineering curriculum. The highly popular
computing resources in MATLAB were the chosen platform for disseminating and
knowledge sharing during the FDP. The entire FDP was conducted online with MS
Teams platform. The resource persons Dr. R. N. Patel and Dr. Lalit Kumar Sahu
from NIT Raipur delivered expert lectures on MATLAB and SIMULINK and other
related features of MATLAB, while Dr. Pankaj Kumar Gupta delivered expert lectures
on the Teaching-Learning pedagogy in problem solving using MATLAB. In total
there were 15 sessions of knowledge sharing, including the one by Mr. S K Rajeev
Nair, Yoga Trainer, who delivered session on “Inner Engineering using Yoga &
Meditation”.



EXPERTS/RESOURCE PERSONS

Resource Persons

Qualification

B.Tech. (Electrical Engg.)
M.Tech. & Ph.D.
(11T Delhi)

B.E. (Electrical Engg.)
M.Tech. & Ph.D.
(MANIT Bhopal)

B.E. (Mechanical Engg.)
M.S.(Research) & Ph.D.
(11T Delhi)

Research Interests

Power and Energy Systems,
Renewable Energy

Power Electronics & Drives,
Vehicular Electrification,
Power Electronics Converters
Multilevel Inverters

Computational Fluid Dynamic
Finite Element Method
Two-Phase Flow

Solar Thermal Applications



DAY/SESSION
Inauguration

9:30 - 10:00 AM
Day 1: 24-11-2020
Session 1

Time: 10:30 — 12:30

Session 2
Time:1:30-3: 30 PM

Session 3

Time: 4:00 — 6:00 PM
DAY 2: 25-11-2020
Session 1

Time: 10:00 — 12:00
Session 2

Time: 1:30 — 3:30 PM
Session 3

Time: 4:00 — 6:00 PM
DAY 3: 26-11-2020
Session 1:

9:30-11:00 AM
Session 2

Time: 11:30 - 1:00
Session 3

Time: 2:00 — 4:00 PM
Time: 4:30 — 6:30 PM

DAY 4: 27-11-2020
Session 1

Time: 10:00 — 12:00
Session 2

Time: 1:00 — 3:00 PM

Session 3

Time: 3:30 — 5:30 PM
DAY 5: 28-11-2020
Session 1

Time: 10:00 — 12:00
Session 2

Time: 1:00 — 3:00 PM
ONLINE MCQ TEST
Time: 3:30 — 4:10 PM
VALEDICTORY
4:15 - 4:45 PM

SESSION-WISE TIME SCHEDULE (FINAL):

CONTENTS

Introduction to MATLAB - Basic features and
MATLAB Desktop Environment
Syntax and Variables

Matrix Operations and Applications
MATLAB Graphics and Plotting

MATLAB in Mechanical Engineering :
Introduction to Problem Solving
Programming in MATLAB:

Control Flow, Operators and MATLAB
functions

Introduction to SIMULINK

MATLAB in Mechanical Engineering :
Examples from Solid Mechanics

Debugging a MATLAB Program and Report
Generation

Basics of MATLAB Graphical User Interface
(GUI)

MATLAB in Mechanical Engineering :
Examples from Solid Mechanics

YOGA & MEDITATION

Mathematical Modeling of Systems using
SIMULINK

Physical Modeling using MATLAB-Simulink
and Simulation Case Studies

MATLAB in Mechanical Engineering :
Examples Fluid & Thermal Sciences
MATLAB in Mechanical Engineering :
Examples Using Graphical User Interface

MATLAB in Mechanical Engineering :
Examples using Graphical User Interface
MCQ type Test

VALEDICTORY AND FORMAL CLOSING

SPEAKER

Dr. R.N. Patel

Dr. R.N. Patel

Dr. Pankaj K. Gupta

Dr. R.N. Patel

Dr. Lalit K. Sahu
Dr. Pankaj K. Gupta

Dr. R. N. Patel

Dr. R.N. Patel
Dr. Pankaj K. Gupta

Mr. Rajeev Nair
Dr. Lalit K. Sahu

Dr. Lalit K. Sahu

Dr. Pankaj K. Gupta

Dr. Pankaj K. Gupta

Dr. Pankaj K. Gupta



Inaugural and First Day Session 1

The FDP was inaugurated by Prof. T.V. Arjunan, Dean, School of Studies of
Engineering and Technology, GGV Bilaspur. He shared his vast knowledge and
experience and the need to enhance technology-enabled teaching-learning pedagogy.
The valedictory session was chaired by him and he expressed his gratitude and
congratulated one and all who contributed to the successful completion of the FDP.
After the last session of the last day, a short test was held for the participants, as per
the norms of AICTE ATAL Academy.

Microsoft Teams

Five Days ATAL FDP on "Teaching-
Learning Using MATLAB"

2020-11-24 08:24 UTC

Recorded by Organized by Channel

PANKAJ GUPTA PANKAJ GUPTA General




On Day 1 of the FDP, three sessions were held. The first two sessions were delivered
by Dr. R. N. Patel who started with the MATLAB interface and desktop environment
and gradually took the participants to MATLAB variables definition, syntax and basic
features. The third Session was taken by Dr. Pankaj Kumar Gupta, who introduced
the participants to the Teaching-Learning pedagogy using MATLAB with many
examples from Mathematics, Mechanical, Civil, and Chemical Engineering
disciplines.

DAY 1 SESSION 2
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Programming in MATLAB Authors: Ram N. Patel & Ankush Mittal

Example: Solving the system of equations
2x1 + 8x2 + 2x3 = 26

3x1 + 4x2 + 6x3 =12

6x1 + 2x2 + 4x3 = 14

Solution: The given system of equation can be written in
matrix form as: A*X =B

Where, X = [x1 x2 x3]', A and B are given below

> A =[282; 346; 62 4], B = [26 12 14]"
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MATLAB

Add-Ons
App Designer
Code Analyzer
Colors

Programming Tools
Command His
Command Window

Comparison

Current Folder

Editor/Debugger
Display
Tab
Language
Code Folding
Backup Files
Autoformatting
Autocoding

Figure Copy Template

Fonts
Custom
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GUIDE

Help

Keyboard

Project
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Variables

Web

Workspace

Simulink
Parallel Computing Toolbox
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“  MATLAB Colors Preferences

Desktop tool colors

~|Use system colors

= ! = =
MATLAB syntax highlighting colors -p
Keywords - Comments [ | L
Strings - Unterminated strings .-
System commands - Syntax errors .-
Validation sections -
MATLAB Command Window colors
Error text - Waming text ;-
Hyperlinks [ §

Syntax highlighting sample Command Window sample

% create a file for out >> samplefunction
1 testFile. txt Link to sample: link
fid = fopen('testFile.t Wa:
fOf i=1:10 set t
fprintf (£fid, '%$6.2f > :

end at 4
Error using

samplefunction
¥ Invalid tvpe
oK Cancel Apply Help

10:10 AM
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Example - Element by Element Operations.... ATAL

Example: Calculate the drag coefficient. Finally, use this experimentally

determined drag coefficient to predict how much drag will be exerted on

the aircraft at velocities from 0 mph to 200 mph. drag = 20000; Define the variables, and
density = 0.000001; change Vio SI units.
velocity = 100+0.4470;

{‘- LY I/:'n;.- area = 1;

\ == — cd = drag*2/(denaity*velocity”2#area) Calculatc the cocfliciem
\/ ed = of drag
o 2.0019e+007
W - velocity = 0:20:200; Redefine Vas a matrix.
L / —-_.ﬁ"‘-__;__-"- velocity = velocity+0.4470; Change 1t 1o SI units and
= Y calculate the drag.
E drag = cd*density*velocity. 2+area/2;
table = [velocity', drag'] |
< table = *
- 1.0e+004 *
Ll Inpui - g
0.0009 0.0800
Drag 20,000 N 0.0018 0.3200
Air density p 1 %10 "k;.(_-m' 0.0027 0.7200
Velocity V 100 mph g'ﬁ::i i'i::g
Surface area A 1 m? 0.0054  2.8800
t)'”lb"’ 0.0063 3.9200
0.0072 5.1200
Drag coefficient 0.0080 6.4800
l)|’;|g at velociies from 0 wo 200 ||||||| 0.008% 2.0000
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DAY 2 SESSION 1

The second day of the FDP saw three sessions taken by Dr. RN Patel, Dr. Lalit Kumar
Sahu and Dr. Pankaj Kumar Gupta. Dr. Patel shared his expertise in MATLAB with
many basic examples and hands on exercises. Dr. Sahu introduced the participants
to the wonderful feature in MATLAB — SIMULINK. The last session was taken by
Dr. Gupta who demonstrated the use of MATLAB with examples from Solid
Mechanics topic on Mohr’s Circle.
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DAY 2 SESSION 2

GETTING STARTED WITH
SIMULINK

i + P
MATLAB ‘
SIMULINK®
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DAY 2 SESSION 3

A biaxial stress element as shown in Figure has ox =40 N, oy =—20 N, and txy = 30 N ccw. Use Mohr’s circles to v \
determine the principal stresses. Check the result with a numerical method. ATA L
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DAY 3 SESSION 1

On the third day, Dr. R.N. Patel delivered two sessions, taking the participants
further into the simple constructs, loops, logic statements, arrays and plotting
features available in MATLAb with examples and hands on. The third Session was



delivered by Dr. Gupta with another demonstration of teaching-learning and
problem solving pedagogy using Shear Force and Bending Moment diagrams for
various beams. A fourth session on this day was on “Inner Engineering using Yoga
and Meditation” taken by Yoga and Meditation trainer Mr. S.K. Rajeev Nair.
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plott2.mbx * +*

Section 1
Learning Mutiple plotting
x = linspace(®,2*pi,50);
% Take 59 samples for x in range @ to 2*pi
y = sin(x);
z = cos(x);
plot (x,y,'r", x,z,'bx');

This explains multiple plotting in MATALB
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DAY 3 SESSION 2
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DAY 3 SESSION 4
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“Beauty of Inner

| By 5K Rajery Nair




DAY 4 SESSION 1

The fourth day of the FDP had three sessions taken by Dr. Lalit K. Sahu and Dr.
Pankaj K. Gupta. Dr. Lalit started with simple examples on SIMULINK and how a
model can be developed and tested. In his second session, he demonstrated with
hands on examples and more features of SIMULINK. The third session was by Dr.
Gupta, wherein different examples were shown on Fluid and Thermal Sciences with
the use of MATLAB.
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Example from Fluid Mechanics - ATAL

Streamlines for a cylinder with circulation in cross flow

EXAMPLES:

35 3 25 2 A6 4 45 6 065 1 15
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DAY 5 SESSION 1

The final day of the FDP had two sessions taken by Dr. Gupta. He gave more
examples from Fluid Mechanics, Heat Transfer and Solid Mechanics courses and the
relevant problem solving pedagogy using MATLAB. Few examples were also shared
with the participants on the many advanced features in MATLAB and their utility in
teaching-learning in problem solving pedagogy. After the sessions, an Online Test

was conducted for the participants to evaluate their learning.
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DAY 5 VALEDICTORY

The day concluded with the Valedictory functions, chaired by Prof. T.V. Arjunan who
congratulated the FDP organizing team as well as the participants, ATAL Academy
and finally the Honorable Vice-Chancellor and Registrar for their support. At the
end, the coordinator expressed his sincere thanks to all involved directly and
indirectly in making the FDP a grand success.



Glimpses of Valedictory on the closing day
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The FDP received excellent feedback on its content and delivery, and many
participants equivocally praised that it was a unique FDP wherein everyone felt very
involved and it was a focused FDP in its theme of teaching-learning.

&  MATLAB ATAL-FDP group a i

ATAL  Biplab Das, |. Poonam Ekka GGU, Kailash Borkar IP GGV, Pradeep Patanwar, Prasad, Prashant Jangde , Prateek Gupta GGV, R, Rajesv, ...

Wonderful All sessions from day 1 to last day

Thank you for every one 428 P

+91 89048 00925 andarag
Thank you for conducting such a nice FDP PROGRAM ¢

+91 98973 42786

excellent fdp for implementing in teaching

S MATLAB ATAL-FDP group Q v
ATAL  Biplab Das, J. Poonam Ekka GGU, Kailash Borkar IP GGV, Pradeep Patanwar, Prasad, Prashant Jangde , Praleek Gupla GGV, R, Rajeev, ...

Thank you all

+91 B3088 41338 ~Ashaok Maga

Thank you sir... It was amazing learning experience.
Excitement and curosity in ascending mode

#C 490 04913

It is very useful and knowledgeable, wish many more like this , thank you sir

Congratulations and thank you Pankaj Sir and team. | learnt MATLAB as well as
maral purity.

+01 04864 23986
Thank you Sir

Thanks a lot of organizing such a tremendous FDP program to all, thank you
Pankaj Sir. 37 PM

Thank you very much sir



'&  MATLAB ATAL-FDP group e :
ATAL Biplab Das, J. Poonam Ekka GGU, Kailash Borkar IP GGV, Pradeep Patanwar, Prasad, Prashant Jangde , Prateek Gupta GGV, R, Rajeev, ...

+91 70931 95666 endyala

Thank you pankaj sir for organising such a wonderful FDP and also for your
continuous support & motivation which helped me to e explore more about
MATLAB. B

| also thank Patel sir, lalit sir, atul sir, nair sir for the excellent sessions. Thank
you very much for giving me this opportunity. Jad o

-Esakkiyappan @ Subhag

| am really happy to part of this event as participant special thanks to Pankaj
Sir, Patel Sir Lalit Sir if | missed out other please forgive

Really enjoy throughout the session and | thank other participants also

Miss you all

With regards

S.Esakkiyappan Alias Gurusamy

Assistant Professor

SRMIST Ramapuram Chennai

Chennai 4:44 PM v
® @ \Z
+91 88060 44524 Q

last seen today at 2:26 PM

As per my experience of 31 years of industry and academics you are the b
teacher and coordinator —_—m

I would like to associate with you further 10:46 AM

~Dr Sadanand Deshpande
As per my experience of 31 years of industry and academics you are the best

teacher and coordinator

I am deeply thankful to you for your kind encouragement sir! | am always
ready to extend myself for whosoever is interested in real teaching-learning.

Thank you so much for your encouraging words! 10:50 AM

But what you see of me is just an insignificant portion of the person from who
I learnt all these. | owe each and every aspect of my teaching to that wonderful
person who taught me all these. 1051 AM

I express my sincere thanks to ATAL Academy for sponsoring and providing the
wonderful platform and opportunity for knowledge-sharing to mutually benefit
everyone involved in it.



