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E-Learning System of Applied Mechanics-

Case of Equilibrium of Particles and Rigid Bodies

Student: Kuan-Huan Chen Adviser: Dr. Chang-Yu Lin

Institute of Civil Engineering

National Chiao Tung University

Abstract

Applied mechanics is ‘one—of -the most basic courses of mechanics in
department of civil engineering. Through accumulated the learning-goals of
each section, students can-learn the physical properties of structures and build up
the ability to solve mechanical problems, and become the foundation of learning
structures, dynamics, and mechanics of materials. Whereas, there is a strong
relevancy between each partials, students might learn applied mechanics
stumbled because of misunderstanding some simple ideas.

By adding knowledge map and teaching theories, | construct an internet
teaching platform with good interactive, which can improve students' learning
outcomes in statics. Based on the revised Bloom's taxonomy, the study aimed on
classified the applied mechanics’ problems, established the knowledge maps and
proper problem-solving processes. Leading students to build up their
problem-solving ability by using step-by-step example guidance; Improving
their learning effect by connected with every nodes through knowledge maps;
Correcting and deepen their concepts by using several partial Q&A.

Keyword * E-Learning * Knowledge map ~ Applied mechanics.
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76.1
«=Total Tablet PC Users (US)
[ Tablet PC Sales (US)

10.

2010 20m 2012 2013 2014 2015

Source: Forrester Research eReader Forecast, 2010 to 2015 (US)
Note: All numbers in millions of US adults
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is important to

is important to

Symplom
Chest Pain,
Shoriness of
Breath

Task

Investigations
a.g. blood tests

Task

Diagnosis
2.0. Pneumaonia

give

is important to

Symplom

Cough, Sputum

Treatment
Plan

Task

Investigations
e.g.CT SCAN

Task

Diagnosis
2.9. Gall Bladder
Pancreatitis

Qutcome

give

is used to
build

®12. 3 #2& Al szt BI[9]

Symptom

Upper abdominal

pain
-
-
-
-
-
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x ’P“T e ~
IFiIe Particle Equilibrium  2-D Rigid Body Equilibrium  3-D Rigid Body Equilibrium
The necessary and sufficient conditions for the equilibrium of a rigid body are
=M= (zM,)i + ():My)j + (=M )k =0

These two vector equations can be expanded and written as

TF=(zF)i+ (sz)j +(ZF)k=0
In order to completely satisfy these two vector equations, each of the six scalar
equations represented must be satisfied. In two-dimensions, since
M= My: 0

Fz: 0 and
only three equations need to be satisfied:
llx I !|yl lllz l

The summation of moments about the z axis does not imply that moments must be

taken with respect to the origin of the coordinate system. Therefore, any point can be
taken as the moment center.
2. 5 47 % 28 Bt 5 [15]

tatics Tutorial
File Particle Equilibrium 2-D Rigid Body Equilibrium  3-D Rigid Body Equilibrium
A 300 kg mass is supported by cables as shown.
Determine the tension in cables CA and CB.
80°/ B
Teg=
65° c
= Sorry. That was not correct, please try again.

Particle Equilibrium: Quizzes: Quiz # 1
BI2.6 34 % % boa—=2 [15]
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C'  ® emweb.unl.edu/negahban/em223/note3/note3.htm

Coordinates and Addition of Vectors

Unit vector: A vector of unit length

Components of a vector in orthogonal bases: Unit vectors i and j are along the x and y directions

¥ J
F 'Fy i

X

F,

E=Fi+Fj

_ 2 2

F_‘{Fx+Fy

tan{ §) = =

an(d) = —

Addition of vectors using the components:

PEE R
BI2.7 a2 BExg -4 516]

972-220033 FF HE2

NCNU Moodle 1.9.15 » 972-220033 ﬂﬂ% & EEIR » HW_33%82

<?X$

) F8.9. 2(2005010) = Qoo - 9:;4\7;0
S
5 g

ERFE Ny

R12.8 s* + & exb-¥ jz[17]
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Example

Calculate the tension in cables AB, AC,
and the reactions at D. The sphere weighs

150 Ib.
Units: Lb, ft.

From a previous solution,
Ty =T,(-0.5717 +0.667) +0.476k)

T\ = T,e(~0.6367 +0.742 —0.212k)

HBE R

il 3G 9:41 AM o[-

¢ I'm in the mood for Italian
food in North Beach %2

| found a number of Italian
restaurants in North Beach:

Columbus Avenue

The Stinking Rose

Kearny Street

Tommaso Ristorante Italiano

®2.10 %5 #2% Siri[19]
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ActionScript 1.0 & 2.0
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