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Course Background

e For Engineering majors

~300 students - 30 per class

e 1 of 4 core courses in our
Engineering Fundamentals
curriculum
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Primary Challenge: Solution:

Create a curriculum effective | Demonstrate applicability of

for a broad programming to each
range of students student's chosen area of
study
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Add Context

Solve this ODE to determine the height of water, h(t), in a
draining tank at time t=4, using MATLAB's symbolic
toolbox:
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As a civil engineer, you must design a trapezoidal open channel to carry irrigation water. The channel with the minimum "wetted" perimeter is the best hydraulic
cross section with the same area of flow since lining and maintenance expenses will reduce substantially.
Use fmincon and 3 variables, y, m, and b, to determine the optimal dimensions to minimize the wetted perimeter for a cross-sectional area = 50 m?
Hint: the v perimeter of the structure has 3 sides (shown as blue). Use Pythagorean theorem instead of trig functions for determining your optimization
equation. ten
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Design a flywheel to smooth out variations in the speed of its shaft by minimizing the mass of the flywheel. Use fmincon to
determine the optimum design variables r and t. The mass of the flywheel is

mass = .ZSF(!'Z - 12)t

I, the mass moment of inertia of the flywheel shown in the equation below, must be greater than 0.816

I= 2 (4 —1%y

2757

Failure surface
_ Slope surface \

Write a MATLAB code segment to analyze the slope stability at a particular site.

FS=c/(H*gamma*N)
if FS>1.6
slope="SAFE’'
else
slope="UNSAFE'
end

| Save | [Reset| | Saveand Submitto MATLAB | Points: 12.5
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Figure 1. ECG vs time for Patient 7 during 3 Activities

Figure 1: Light Flux of Kepler 7b
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. Figure 1. The Electric Load of the TVA's electric system in Megawatt-Hours (MWh) from February 20th - May 20th of 2020

Concentration Ratio vs. Time at Lazydog Cafe
43230 MWh Spike - Measured 1200 ft from Source of Contamination
(April 21st @ 11:00 a.m.) T T T T T T T T T
o 08F + Experimental Data
= Hill Fit
o
s 5 0.6 Hill Fit Equation: 7
i Thousands) B f(x) = x/(b?+c*x?)
. Soat a = 8363 1
5 b = 6293
o C =
: s AT R? —-13);297 |
S = ().
(0 1 1 i 1 I 1 I {
0 1000 2000 3000 4000 5000 6000 7000 8000
Time (days)

Time of Measurment (month,day)

OF THE UNIVERSITY OF TENNESSEE




OUTPUT

NCTIONS MATRICES

DATATYPES SYNTAX  VARIABLES
FILE MANAGEMENT

X

() R <. {X} M @ matrix] ”7'@\

1 OTTIN —
PLOTTING F

DEBUGGING

THE FOWERS

“w
OF MATLAD Q
A

Tracking

FLOWCONTROL "y‘ \' ;\L SING
A1
'@ r DATA "
, fJ ANALYTICS
RETRIEVING URVEFITTI
DATA

— Learning
T j de ., Badges
R e

DIFFERENTIAL MATRIX
ADVANCED
SKILLS

EQUATIONS MATH

.'-; ]
N SOFT
Y sKLLS

OF THE UNIVERSITY OF TENNESSEE



0 aTa Debugging_using_live scripts Debugging_in-class practice VolPoll Plotting Project

in
EF 230 Fall, 2020‘" | Introduction Recorded Video

User: abiegals Fri Aug 28 |Plotting Project Work Day

Control Panel [
Student Lists 4| Mon Aug 31 ™ Functions |Functions Prelab ‘FF)ercrt]on
- | Intro to Functions Built-In Functions Creating Functions Example Functions Matrices as Fraclice
Grade Entry | function inputs Add to Path Best Practices Parsons Puzzle § Test Cases In-class Practice
~ VolPoll Practice Recorded Video
Grade Stats —
Edit page
; i ]

Browse 5| Wed Sep 2 - Subfunctions and Anonymous Functions and Quiz 1 Review W\/M gea»m Maker

Intro Subfunctions Using_a Main Function Anonymous Functions § Subfunctions in-class |=£-32 urvey I
Logoff practice Anonymous Functions in-class practice VolPoll Quiz 1 Format and Review

Recorded Video

actice
Instructors [ f

Plotting
Mon Sep 7 |Module 1 Quiz - Basics, Plotting, and Functions Project due

Syllabus

| Sep 8
Semester Calendar Module 2 The Powers of MATLAB:Flow Control, Signals, Images
Section Info W

>
— ’\
[@MWF Learnin / Flow Control " ol Pre | Elow Control
g 6| Wed Sep 9‘Intro to Flow Control Conditionals - If For loops While loops Break Continue Pause | Elow Control Prelab | Practice

@TR Learning | Pseudocode and Flowcharts Comparison of Loops Parsons Puzzle § VolPoll Conditionals |

|in-class practice For loop in-class practice More Loop in-class Practice Practice Assignment
Due Dates Recorded Video

F | Fri Sep 11 |Flow Help Session
Projects i
Drop Box <
| & B Robot Team

Policies 7| Mon Sep 14 Team Day - Introduction to Virtual Robots Robot Prelab Day

Intro Hacklab rules Intro to the iRobot Create iRobot Create toolbox § Practice Recorded
Exam Results |Video

OF THE UNIVERSITY OF TENNESSEE




\
o s >
ApprentiCe
SN\ i

Design

S
ApprentiCe

Apply

o " [
ApprentiCe
O\ i

& Buil )
Novice Expert

% 73.923

Tracking

Programming
Power Meter

Novice Expert

% 91.32

Novice Expert

% 80.37

The bar chart below can be used to visualize your progress on the individual learning objectives in each category and compare
to the class average

Score Breakdown for Objective 1: Build

® Your Score

8 Average Score
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Primary Challenge: Solution:
Flipped PBL course incorporating

Create a curriculum effective hands-on technology
for a broad e Coding more approachable, more
range of students apparent

e High achievers can create
impressive projects

e More discussion, peer instruction,

Freshman Sophomores Juniors Seniors Non-Trad less stress - more success

Intimidated by coding with High Achievers with
little coding experience substantial background
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Student Projects use our MATLAB Toolboxes for
Raspberry Pi controlled iRobot Create ! and Sphero RVR

! UTK EF Roomba Toolbox is based off the MATLAB toolbox for iRobot Create, developed by Joel M. Esposito, USNA,
www.usna.edu/Users/weapsys/esposito/ files/roomba.matlab/



Projects - Arduinos, Raspberry Pi's, iRobot Create with Pi

Smart Train System

Ry

CRVSY ™
\§ R

4
-

MAA responds to finger position with smooth precision.




Facilitating Effective Teamwork

e Pre-project survey to inform team
assignments

e Team Contract

e Teammate Assessment

e TA Team Mentors
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Teaching Online

MATLAB Online
MATLAB Connector
MATLAB Drive
Virtual Create Robots '
Webcam and Sound

! iRobot Create Simulator Toolbox, Copyright 2010 Cornell University. dfan@cs.cornell.edu
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