o —#

SELF-PACED COURSES

Professor M. Perl
Faculty of Mechanical Engineering
Technion - Israel Institute of Technology
Haifa 32000, Israel

Interim Report - July 2, 1995 -

SCOPE

The scope of this report is to present a comprehensive approach to the preparation of self-
paced courses in basic engineering science subjects for college students as well as to overview the

work already done and the available building blocks of this program.

SELF-PACED COURSES

Aim

The self-paced courses are aimed at all levels of the student population, responding to the
particular needs of each group. The top students will be able to study independently at an
accelerated pace, while the weaker students will either use the self-paced courses as their pﬁmary
way to study, enabling them to devote longer periods of time to problematic topics; or in the case
of failure in a regular classroom course, the self-paced course will be providing them with a
second chance to fulfill the requirements. To most students, the self-paced courses can serve as a
review or an enhancing tool, or under certain circumstanées, as a primary means of learning in a

particularly difficult subject or a missed class.






Course Framework

All self-paced courses are based on written and visual materials. These two kinds of
information sources complement each other, thus improving the efficiency of the learning process.
The major building blocks of such a course include:

a) Study Guide

The study guide should be a fully written structured course. In its introduction, it
should contain the rationale behihd the need to learn a particular course and the course’s
relation with previous and future courses. Furthermore, the introduction should contain a
short historical overview and present clearly the various sections of the study guide.
Last, but not least, the introduction should provide the student with accurate and detailed
instructions on how to use the self-paced course to enjoy its maximum benefits.

Each of fhe following sections of the study guide should cover one particular topic
in the form of lecture notes supplemented by worked examples and a set of problems for

the student to work on.

b) Electronic Notes
The electronic notes are to complement the written notes of the study guide
presenting selected topics in a visually more animated form, including multi-colored
graphs and animation. In the future, the electronic notes might be enhanced by

incorporating short video clips presenting experiments or any other real life situations.






c) Video Tapes

Video tapes, containing problem solving sessions given in a class type atmosphere
by a professor, would serve to present the worked examples appearing in the study guide
in a visual form. The ability of creating a class type situation using these videos
undoubtedly will improve the student’s ability to follow the solution process of the

worked examples.

d) Review Materials
Towards the mid-term and/or the final of the self-paced course, additional written
and visual material will be supplied to help the students prepare themselves for the
particular exam. The review material should also provide the student with a more general

perception of the course subject.

e) Testing Material

A computerized testing capability should accompany each self-paced course. It

should include mock tests as well as real tests.

The Learning Process
Only a comprehensive integration of all of the above means will provide the student using

_; the self-paced course with a most effective learning tool. The learning instructions, as well as






detailed referencing between all the above means, will provide the real integration of all these

venues of learning.

Present Avai(able Building Blocks
At present, only part of fhe building blocks are available:
~ a) Written notes
Preliminary notes were written for the following subjects:
1. Statics

2. Fluid Mechanics

b) Written examples
Solved examples wefe prepared for:
1. Mathematics
2. Statics
3. Mechanics of Materials
4. Thermodynamics
5. Material Science

6. Electrical Engineering

c) Electronic notes
| Electronic notes were prepared in the following area:

1. Introduction to Engineering






2. Statics
3. Dynamics

4. Fluid Mechanics

d) Video tapes
Video tapes containing sessions of problem solving were taped in the following areas:

1. Mathematics

2. Chemistry
3. Statics
4. Dynamics

5. Mechanics of Materials
6. Material Science
7. Thermodynamics
8. Fluid Mechanics
9. Electrical Engineering
10. Magnetic Fields

11. Engineering Economics

SELF-PACED MATERIAL AT TECHNION

Presently, videotapes of all basic science and engineering courses taken in the classroom
are the only available self-paced material at the Technion-Israel Institute of Technology. These

tapes are mainly used for our students who miss classes for reason of military service during the
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semester. Currently at the Technion, there is an increasing demand for more diverse self-paced
material of the sort described above. Thus, we will be looking forward to cooperate with Florida
International University in developing such self-paced material for the benefit of the students at

both institutions.
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'PROBLEM 11
CENTROID
‘z”
‘ "
t
o

Locate the centroid of the area shown.

Solution: The -process for locat

composite body is:

ing the centroid or center of gravity of ‘a

369"

NN

Y

3

(1

Step 1 -'Divide the composite body into elements of standard geometfic'shapes.g

Step 2 - Construct a table to tabulat

element.

Step 3 - Calculate and tabulate either the weight

_ ~each-element.

e the required information for each

, volume, area or length of

Step-4 - Locate an origin and tabulate the coordinates to the centroid_or
center of gravity of each element with respect to this origin.

Step 5 - Form the necessary products and summation

or center of gravity,

12 +

Complete the table below

Calculations

s to calculate the centroid

> - Q-

Element 3 i 4%y Y 355
Rectangle 108.
+Triangle 27

-1/2 Circlej 25.13
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PROBLEM 12
CENTER OF GRAVITY

Determine the center of gravitg
materials A and B are .1 1b/in

of the composite part shown below.
and .2 1b/in3 respectively.

The density of

2 ,
. 2”. :
r— —*-‘!IIR
;I |
1/’
B 1L
A T Y
v il
3
a5 s -
H‘JSolution
Complete the table:
) -1b ,

Element = ["i7V4P5 | % Wiy Yi WiY4 25 Wi
Wedge A .45 2 0.9 .5 0,22% 1 0.95
Block B 1.8 .5 © 0.9 1.5 2.7 1.5 2,70
1/4 Cylinder C [~ .16 .5 -0,08 2.576 |—p.4/2 2.576 |—0.4/2

) 2.09 1.72 2.52 2.7;{4
X=Xw1.xi . ./_,_—7‘_2_:' 0,X " zw]y'l =0?'521:/2./(\/
§fw1. 2.09 I 2,09 ‘

Wz, Q,?ﬁf :
z= 1 = 43
Zwi 209
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PROBLEM 14 , ,
CENTROIDAL MOMENT OF INERTIA

Determine the moment of inertia of

- the composite area with respect to the
x-centroidal axis.

’*‘2"‘"’]‘“ :2'-"+' 2”-1-’

1‘

2”

—T—-———-—--———-—A]——az .

ORIGIN

Solution:
Step 1 - Locate the centroid of the composite area.

Step 2 - -Repeat the process of locating the moment of inertia of the composite

' _ Calculations
Find y
area y ay
Rectangle 1 12 6 72
Rectangle 2 10 2.5 25
) 22 : 97
vV = yay =37 4.41" above the origin
T Tm ’
I, = Ly + 1
Xcomposite X X
Il = E.’l + Aldlz
x 12
3 .
= 80(2)°, (5)(6)(6-8.41)2
12
- bh3 2
1 = —— + A,d
ZX 12 272
. 3 ) '
-G () (5)(a.41 - 2.5%%
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