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I 1 Introduction 

I ES2503: Introduction to Dynamic Systems is a sophomore-level course 

offered at Worcester Polytechnic Institute. It is the third and final course "in the 

I
 
engineering mechanics sequence that serves as a foundation for other courses in 

I 
I mechanical engineering" (WPI Undergraduate Catalog, p.194) and deals with "the 

kinematics and dynamics of particles and rigid bodies which move in a plane. " 

(WPI UC, p.194) The course builds on the knowledge gained in the Static

I
 
Systems course (ES250 1), which is also a prerequisite for the Stress Analysis 

I 
I course (ES2502). All three courses are required credit for students seeking an 

undergraduate degree in Mechanical Engineering, regardless of concentration. 

Students who have already participated in the Dynamic Systems class 

I
 

I 

initiated this project. The students felt that this was one of the most intense and 

I difficult classes that may be encountered by Mechanical Engineering students in 

their first two years. This course covers many topics and has a workload to match, 

I 
combined with Worcester Polytechnic Institute's seven week term schedule it 

makes for one of the reasons the group feels the way it does about the course. 

I Another reason is that it is one of the first courses that students encounter with 

I problems that require a vast base of basic knowledge that may, or may not, be a bit 

'rusty.' As a result of their own struggles with this course the project initiators 

I decided to pursue means of providing help for current and future students who 

I have yet to have this experience. One of the avenues for help that they came up 

with was a website that was constructed with the intent of providing additional 

I
 
I
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I explanations and alternative views for the same topics. An integral part of this 

I idea was that the course professor be involved in and oversee the production of the 

site, that way the site would be able to be constructed as a part and extension of

I 
the course. 

I The objective of this project was to work with the Dynamic Systems 

I professor in an effort to layout the groundwork for the course supplementary 

website. By looking at other websites that were similar in concept to what the 

I group was looking for, the group was (after much discussion with the project 

I advisor) able to come up with a basic blueprint for the site that would allow future 

I project teams to add more information without having to rewrite what already 

I 
existed. From there , the next objective was to start adding the content from the 

professor, as well as the content conceived and produced by the group members, 

I to the site in an effort to give a few sections full functionality . This was also 

I completed and was done to give future project teams a "roadmap," of sorts , to 

follow. 

I An interesting point about this particular project is now that there is a 

I foundation that details how to set up the site ; it could be used to set up similar sites 

for different courses. For instance, a project group could pick up where this group 

I 
left off on the Dynamic Systems site and another project group could initiate the 

I 
I same type of project for the Static Systems course. Not only would this produce 

many future project opportunities, it could make taking any of the courses covered 

a better experience. 

I 
I 
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I
 2 Literature Review 

I	 In Kurt Vonnegut's classic novel Player Piano the ace machinist Rudy 

I	 Hertz is flattered by the automation engineers who tell him his genius will be 

immortalized. They buy him a beer. They capture his skills on tape. Then they fire 

I him (Noble, 1998). While this may be an extreme example, it does represent a 

I	 basic fear that most college faculty embrace (to a greater or lesser extent) about 

I	 web-based learning. By placing their knowl edge and course notes online, the 

possibility that they have become redundant arises and the students ' need to attend 

I	 lectures may diminish. Trying to find some middle ground that incorporates 

I technology advancements and traditional methods into a single educational system 

has been the analyzed for years (Hara & Kling, 1999). 

I 
I	 Kling (1994) identifies "technological utopianism," which refers to 

"analyses in which the use of specific technologies plays a key role in shaping a 

I	 benign social vision." A similar attitude is found in the history of educational 

I	 technology: 

I	 Most of what we read or hear about computers in 
education emphasizes only one aspect, usually the 
good points, but occasionally the bad, to the exclusion 

I 
I of other points of view. This is at least partly due to the 

screening effect of the popular press , who favor the 
excitement of extremism over the calm of rationality, 
preferring in the name of "reader interest" to create 
what Monosky (1984) calls an artificial dichotomy

I	 (Ragsdale, 1988, p. 50). 

I 
I 
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I Both Kling and Ragsdale caution against extreme VIews of technology, either
 

I
 positive or negative, and suggest that more socially realistic analyses are needed.
 

(Hara & Kling, 1999) 

I 
I As Wen (2002) states , "Students taking engineering courses comprehend 

theories and improve problem-solving skills through extensive exercises. It is 

I beneficial [for instructors] to adopt... online [course work] so that more questions 

I can be issued for student practice without substantial increase in teacher 

workload." By integrating an online teaching module into a standard lecture-

I 
based course, the amount of additional practice for the student becomes 

I immensely greater, especially when an online quiz section is part of it. 

I Unfortunately, the initial setup of such a site requires a great deal of time and work 

by somebody and it may be too much for an instructor to on their own. However, 

I 
once the site is set up the instructor is able to maintain it with little effort (Smith & 

I Taylor, 1995).
 

I Anoth er problem with discussing "online courses" is that the term seems to
 

I
 be used in radically (and confusingly) different ways by different people (Jackson,
 

2002) . To maintain a sense of uniformity, the following definitions are the ones 

I 
used by the group in their project: 

I 
I 

Technology-Enhanced Learning: Leamer audience has frequent opportunities to 
meet face-to-face with the instructor in traditional classrooms. Course is 
supplemented by basic online information such as syllabi, bibliographies, and 
notes. 

I 
I 

4 



I
 

I 
I Technology-Delivered Learning: Leamer audience is never (or very rarely) in 

physical proximity to the instructor and instructor-led traditional classroom 
sessions are either eliminated, adjusted for some different form of non-real time 
interaction, or replaced with real-time "virtual classrooms." 

I Blended Learning: The combination of asynchronous self-study with traditional 

I 
classroom, face-to-face activity. We can easily validate this type of "blend" since 
traditional colleges and universities have used it for 200 years : faculty teach in 
live, instructor-led events and then assign homework (an asynchronous activity) as 
follow up. 

I Synchronous Learning: All instructor-led events are considered to be under this 
category. 

I Asynchronous Learning: Self Study learning experiences rely on some structured 
plan that directs the learner through learning experiences without real-time

I interaction from an instructor. CD-ROM based tutorials, paper-based 

I 
correspondence and "Click-to-learn" web based systems are examples of this 
learning format. Traditional homework falls into this category, too. 

(All definitions come from Jackson, 2002) 

I From these definitions it becomes simple to identify the focus of this 

I project in terms that are congruent with the technology-based education society. 

This project is trying to convert the Dynamic Systems course from traditional 

I blended learning to technology-enhanced blended learning. When the conversion 

I is complete, the course will be able to offer its students nearly unlimited access to 

I course-related topics provided in an asynchronous environment. With the addition 

of this information, the students in the course will be able to monitor their own 

I saturation level for each topic covered. This type of environment is considered to 

I be more conducive to academic success (Bligh, 1998). 

I 
I 
I 

5 



I 
I 3 Methodology 

I The goal of this project is to design and establish a website that can be used 

as an asynchronous teaching aid for the students taking ES2503: Introduction to 

I 
Dynamic Systems course at Worcester Polytechnic Institute. By providing this 

I 
I site to both the student and the professor of the course, it is hoped that the overall 

experience of the course will be improved though the addition of third party views 

and information. 

I 

I 

The group sought the help of the course professor, Dr. Zhikun Hou, for 

I both project sponsorship and as a primary resource. After securing the support of 

Dr. Hou, the group started looking at other websites that seemed to have either 

similar ideas or purposes to the newly created project. Simultaneously, the group 

I 
poured over myriad research papers and journal articles looking for information 

I 
I pertaining to the effectiveness of web-based or web-assisted learning. With the 

information gathered from those sources, the group used their own experiences 

with classes that offered a website as a teaching aid and input from Dr. Hou to 

I generate the basic framework of the proposed site. 

I 
3.1 Viewing Similar Websites 

I The first research done by the group was to find and evaluate a number of 

I different websites that were created to assist in the education of students when 

I combined with the course lectures (the sites used and a description of what the 

group thought of them can be found in Appendix A). The group looked for any 

I 
I 
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I similarities between the sites that might be used as a set of makeshift standards for 

I their own nascent site. The following is a list and description of these 

correlations:

I 
I 

Basic Course Information (BCI): Bel is the 'catchall' for any information that 
has to do with the actual course. This includes the course syllabus, the instructor's 
contact information, the lecture and conference schedule, any information 
concerning the TA's, and etcetera. 

I Textbook Definitions: The majority of sites provided a section that contained a 
type of glossary that contained not only word definitions but also basic equations 

I and their common uses. 

Example Problems: The use of fully illustrated and explained problems ranging in 

I 
I difficulty from basic to extremely complex is a way of demonstrating the concepts 

being presented in a real application. Example problems are the biggest mainstay 
of all the websites reviewed. 

I 
Interactive Q/A Sections (IQAS): IQAS's are a more advanced form of Example 
Problems and are usually used in conjunction with them . They contain an 
unsolved problem and either multiple choice answer options or a place to enter a 
self-derived answer. After submitting the answer, the IQAS provides either a 

I confirmation of success or a message informing the user of error and then shows 
the complete solution to the problem. 

I 
I Course Related Files (CRF): Enough of the sites reviewed contained CRF's for 

them to be considered in this listing. CRF's can be anything from practice or 
previous quizzes to homework assignments and their solutions. 

3.2 Reviewing Research Papers & Journal Articles I 

I 
I By exploring recent research papers and journal articles the group was able 

to learn what made for the most effective way to integrate web-based technology 

into the teaching of a post-secondary course and what the current views of those 

I most involved in the subject were. 

I 
I 
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I 
I The biggest finding of the entire group's research in this area was that 

completely asynchronous courses have extreme difficulty in maintaining 

enrollment. Apparently the isolation that results from trying to gather all

I 
knowledge from text and pictures is enough to discourage all but the most stalwart 

I scholars . 

"Content-high" e-learning is frequently referred to as "shovelware" (lots I and lots of material on Web pages) with very little instructor interaction and 
virtually no student-to-student interaction. Dropout rates tend to be very 

I high, often between 40-50%. Unfortunately, this design philosophy is quite 
common in first generation online courses from most institutions. High 
production values (animated graphics, pretty page designs) do little or

I nothing to offset the monotony of one-way information. (Jackson, 2002) 

I However, the group found that if a site was used in conjunction with course 

I 
lectures and inter-student communication its chances of being a successful 

teaching/learning tool were greatly increased . 

I "Process-high" e-learning, in contrast, involves considerable interaction & 
dialog among students and instructors. Although some designs encourage 
this instructor/student dialog throughout these courses, other designsI emphasis the role of instructor as initial facilitator who becomes hands-off 
once the group is going. Dropout rates in these courses and programs tend 
to be much lower than "content-high" learning, with attrition rates of 3-5%. I (Jackson, 2002) 

I Upon learning this, the group decided to make sure that it would be difficult 

to use their website as a substitute for the course lectures and conferences. This

I 

I 

would hopefully reduce the number of students could possibly justify non-

I attendance at the course lectures by reasoning that the website contained all the 

knowledge and information needed to succeed in the course . The possibility that 

some students will not receive a passing grade in the course because they decided 

I 
I 
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I to try to glean all information from the site and not attend lecture does exist , but it 

I should be made clear enough that to do so is at the risk of the student and thereby 

diminish the number that try. 

I 
I 3.3 Using Group Experience 

I Since the students that comprise the project group initiated this project, it is 

possible for them to use their own experiences as post-secondary students as a 

I 
resource. As a group they decided upon two more criteria for their website that 

I were not found in the majority of other similar sites (listed above). These criteria 

I are: 

I 
Third Party Input (TPI): TPI is defined as any information in the website 
pertaining to the course that is not provided by the instructor or textbook. This can 
be as insignificant as a TA's solutions to a problem set or as major as another 
professor's notes or website covering similar material. The group's reason for 

I 
I including TPI (in this case, their own) is that it provides an alternative point of 

view for the students in the course that might not understand the technique used by 
the instructor (which is often dictated by the textbook). 

Instructor's Class Notes: The inclusion of the class notes may seem like an 
invitation to skip the lecture entirely, but that is not the case. Most students know I that instructors often stray from their notes during lecture in order to better explain 
a concept or to answer a question from the class. The reason for including the 

I notes in the website is that allows the students to concentrate more on what the 
instructor is try teach rather than on how to write it all down on paper at the same 
speed that it is being presented. 

I 
3.4 Communication with Instructor 

I Finally, the group used direct communication with the course instructor, 

I Dr. Hou, as a primary resource. This provided the group with information about 

I
 
I
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I the course and teaching it from a point of view that none of them could possibly 

I imagine. Through weekly correspondence with Dr. Hou , the team was able to 

shape the website in a manner that would be conducive to both the students using 

I 
it and person maintaining it. 

I The other advantage to working with the course instructor was that the 

I group gained access to information and documents that would be otherwise 

unprocurable in a timely fashion. This includes the course lecture structure, the 

I 
instructor's class notes , and the course homework assignments. 

I 
3.5 Summary 

I 
The methodologies used to obtain the background, initial, and any other

I 

I 

information helped bring into being the website that this project is based upon. By 

I using a combination of previous works, the group's knowledge, and the 

instructor's advise it was possibly to create the framework needed for this project. 

By reviewing what others had already researched in the area of web-based 

I learning, the group was able to avoid making both design and logic errors that 

I 
I have already been encountered. As with any project, it is impossible to make 

forward progress if there is no known starting point and this research made it 

possible for the group to define an origin. 

I
 
I
 
I
 
I 
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I 
I 4 Design and Results 

I After reviewing other websites that were similar in concept to what the 

I group wanted to produce and picking out the major components for their own 

embryonic site; the next step was to put it all together into coherent, flowing 

I system. By referring to the layout of the same similar site and making use of 

I recent advances in web design technology, the group was able to generate a site 

I
 that conveyed the content to the viewer in a satisfactory manner.
 

As a guide for future groups, the current group completed one topic in full 

I and posted it on the site. The basic format for each topic is as follows: 

I • All class lecture notes related to the topic from the instructor 

• A basic explanation/development of the topic produced by the group 

I 
• At least one example problem produced by the group 

I • At least one interactive quiz produced by the group 

I • Any homework assignments/solutions attached to the topic 

The site was designed so that each of the subsections, created by the 

I 
information needed by each topic, were all easily accessible at anytime. To 

I 
I accomplish this, the site contains a navigation bar on the left hand side of all its 

pages (see Figure 1). This navigation bar scrolls down when the viewer does so 

that it is always in sight. 

I 
An example of the site pages and the design considerations that accompany 

I them follow: 

I
 
I 
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I 
I 1. The Homepage 

I • -_ . .. ._~~ : - . Affumff= 

I ~-~--===-=-==-- . -_.--.- - - - -. - - 

I
 
dynamics Online!
 

Engineers should be able to formulate and solve problems that involve forces that act on 
bodies which are moving. This course deals with the kinematics and dynamics of particles and 

I 
. , . rigid bodies which move in a plane. Topics covered will include: kinem atics of particle s and 

rigid bodies, equations of motion, work-en ergy methods, and impulse and momentum. In this 
course a basic introduction to mechan ical vibration is also discussed Basic equations will be 
developed with respect to translat ing and rotating coordinate systems. 

I
 The foll owing software title s are required to view certain aspects of this site :
 

Macromedia Flash Player 

, ~.,. a. JlcrtN"j

I ... Readc( Adobe Acrobat Reader 

I
 
C~«l JOO3. WOC'CtrOS' POIYttC}mC b11wI . AD ~ R.eS«\'ll!d. 
~hJ4:ia"osot If.sIwt.~1tnI 5.0+ c110:24x168lUloUian. 

I 
Figure 1: Homepage 

I This is the first page encountered first by all visitors to the site. On the left 

is the ever-present navigation bar and all of its options. A large portion of this 

I page is designated for the course description that comes from the Worcester 

I Polytechnic Undergraduate Handbook. Under the main text of the page there are 

I two links to commercial websites. These commercial websites provide free web 

browser plug-ins that allows the site visitor to properly view the site in the manner 

I in which it was designed. If the site visitor's computer does not have the required 

I plug-ins, they can be downloaded by following these links. 

I
 
I
 
I 
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I 2. The Information Page 

I . .__ .. ' :_~ _ __ .... _ AOH(1#-(d,oj 
I
 ~ --------------------~
..

I 
Information 

Name: Zhikun Hou 
Phone : x 

I 
, • Email: hou@wpi .edu
 

Office : HL
 
Office Hours Monday 


I
 
Tuesday 

Wednesday 

Thursday 

Friday 

I
 
I
 

c~ 4>:;,o~ , Warttsta Pol;yttdlnic lnstiDJI.e . All RWtsRu!lV!d. . 
Optirrlmdi:lr Wi:aosc4. i1l.ImIt ~lonr 5.0+ It. lO~. XJ68 RKok.ti:n 

I 
Figure 2: Information Page 

I The first option on the navigation bar will bring the visitor this page. This 

I page will provide the most basic of the course-related information. It will include 

the instructor's contact information (shown), the contact information for any

I 
course TA's , the instructor's course description, and the course syllabus. This 

I page will be regularly (at the beginning of each term in which the course is taught) 

I updated by either the instructor, the course TA, or any project team that is 

currently assigned to the site. 

I
 
I
 
I
 
I 
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I 3. The Lectures Page 

I
 
I
 
I Select a lecture from below , 

I 
I 
I 
I 

c~ ~ 1003. WW-tsttr Pol)1.Kh:Uc lhstilu1.t. AD. Ri6ts Rtscvtd.. 

I
 
~dm Uiao,of. _ Eoq>I<nr j ,O+" lO ~4x1l5S R.uo_,
 

Figure 3: Lectures Page 

I The Lectures page contains links to the each of the topics taught in the 

course. Currently, the majority of the links are defmed by unit number but in the 

I 
future they should be designated by the topic name for ease of use by the site 

I viewer. These links bring the viewer to a page that contains links to all lecture and
 

I
 project-provided notes for that particular topic/unit.
 

I 
I 
I 
I 
I 
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I 4. The Sub-Lecture Pages 

I .~ Af1~(~'I'f( / '-l,

-- ~ ~~~~--_. _-------~ 
=-=I 

-

I 
Unit 3: Kinematics of a Particle 

Unit 3 PDF 

I
, . 

I
 
I
 
I
 
I 

C<JP"jIigttt@ 1003 , W~trn:r PolyUd'lftic InroI:1lLe . All RigtJts Rtsuved. 
OJlt;i:Diad iJr_~~<:4 1rt.m1rl EqlloRr 5.0+ It l024x168 Rl:so:tr£iaIL 

Figure 4: Unit 3 Sub-Lecture Page 

I The Sub-Lecture pages contain a list of links to all lecture notes, project-

I provided notes, and practice problems associated with each topic. From this page 

the viewer can access all the information provided by the site for each of the topic 

I 
covered. The above page needs more links added to it (the current link leads to 

I the lecture notes provided by the instructor) but the basic idea and format is in 

I place. 

I 
I 
I 
I 
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I 5. The Sub-Unit Page 

I
 
I Pn<tic......10... 111 

I r'~ 
1'-.11 

I 
I, ~ I 

B..B_..... .It_i.5_M-.i:...__ ....d..T.ID••~~. s.BD:ura 
......fIOJo,;aod ;..w. ••_t(M · (2t'+ 4)lh.. ).llnd ............r2 
_t'.....It. IWlB "liU-.lDti:V'".7.Je, 

T 05oMhis:Pl>b1a:n.,1Il·5fi:rrtwriltdcMftatll'~~ .I Bill Bmm IIIkg E 

T"'I"' """¢H)Nm 
Ballhu V.:; ~mlnlltllm t. = O u( 

DistInt:t::>'O Jm 

I
 (110) 1 + L l' M.di - (Ha) e
 

RKaDtha tht ~~llb«:tpo:d" O" is 

(110) 1= r. x m.v . = (d X mY ) =l,1l -''''Xl0l<WmI.)" W.g""" 

I Nelli. we IVtluct oor ~ lmpuht 

Lj:M.dl - ( (21 ' + 4)dl - 13 .33 

I Figure 5: Sample Problem Page 

The above page depicts one of the practice problems that were developed 

I by the group. Following a link from the Sub-Lecture page, the viewer is brought 

I to one of practice problems at are provided by the site for each topic of instruction. 

Each topic covered should have two to four practice problems, depending on the 

I 

I 

size of the topic, and these problems should vary in complexity. The first problem 

I should be very simple, just the basic application of the fundamentals being taught. 

The last problem should fully encapsulate all the concepts and possibilities 

presented by the topic. Any intermediate problems should be used to cover any 

I 
special cases or just as an example of a mid-level difficulty problem. 

I 
I 
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6. The Homework Page 

Homeworks 

Select a homework from below . 

Homework 1
 
Homework Solution 1
 
Homework 2
 
Homework Solution 2
 
Homework 3
 
Homework Solution 3
 
Homework 4
 
Homework Solution 4
 
Homework 5
 
Homework Solution 5
 

Figure 6: Main Homework Page 

The homework portion of the site will be the most updated page of the site 

during any term that the course is offered. The idea behind this page was to 

present the homework assignments online so that students in the class could have 

access to them at any time and so that they could review the solutions without 

having to visit the instructor or any TA's. The only catch is that the solution sets 

cannot be put online until after the absolute last day to turn in the assignment. 

This may mean that the instructor may have to change their existing protocol in 

terms of students handing in late assignments for the overall benefit of the course 

population. 
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I 7. The Practice Quizzes Page 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Practice Quizzes
 

Select a quizbelowto viewthe quiz in pdf format.
 .. ~ 

QuizSolution 1 
Q1!ili 
QuizSolution 2
 
Q.!!ill
 
QuizSolution 3
 
Q!!ill 
Quiz Solution4
 
Q!!i.U
 
QuizSolution5
 

c~ @ 2003, WCllttmr Polyt!:dnic Inrtittd:t . .All RiUts ~d. 

~iJr~ 1nl.anet~Jonr 5.0+ It l024x168 RuokltD1. 

Figure 7: Main Quiz Page 

The fifth choice on the navigation bar brings the viewer to the main 

Practice Quizzes page . The online quizzes were kept to a minimum difficulty 

level. The majority of the quizzes tested a student's basic understanding of the 

concepts that were taught in lecture. Once a student understands these 

fundamental concepts then he/she can apply this knowledge to any dynamics 

problem that may arise. Most students would not spend the time to solve a 

comprehensive examination online. Instead, the short quizzes on the site can show 

a student their weaknesses or strengths in a particular topic. Note: the above links 

should be labeled according to the content of the quiz so that the viewer will be 

able to reach their desired destination with all possible celerity. 
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8. The Sub-Quiz Page 

Find the angularmomentumabout 0. 

. . 
Parameters: 

Y~

O=r--= 
x ~ y=r-

() 
4 

r-- ftl/sk 

Check Answer I 

c~ @II JOOJ . Wm tsltt Po1ytKmic lrtsUtcu , All Rict'ts "R,t,:«Md 
Optim.iadb" ~ hmwl nplar'l!!' 5 .0+ II. 10l4 '1t16S Rtsolkriarl 

Figure 8: Simple Quiz Example 

Above is very simple quiz that was designed by the project group. Some 

initial parameters are set and are accompanied by the diagram to the right of the 

input boxes. This is just the beginning though because the viewer can input any 

parameters that they wish and are still able to check to see if they did the problem 

correctly. This is accomplished by a script that is running in the background of the 

page that takes the input variables that are typed into the parameter boxes and runs 

them through the dynamics equation that the viewer would use to obtain the 

correct answer. This allows this simple quiz to be modified an infinite number of 

times and the viewer to retry this type of problem as many times as it takes for 

them to become comfortable with it. 
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I 9. The References Page 

I ' rlf ff-( flf ( (/:J' 

I
• 

,. 
~-~-----=- ---.:-. -_. - . -==-~------=-=--------=----- ~-----~-~-~-==----=----==-=-=, 

I 
References 

I 
I 
I 
I 
I 

Cop;yrld:t. ~ :2003 . Wc;nuu r Po~ hstitutt . All RiCJ'Il5 Rti~d . 

lJpUD:iad:b' U:iaowI. h.t1nrl EJiplom .s.0+ G. lO]4x1l58Rt J:oUim.. 

Figure 9: Unfinished References Page 

I This unfinished page was originally designed by the group to hold a basic 

glossary of terms used within the site for quick location and review by the viewer. 

I 
Also, a link to a page that contains a list of equations and the proper circumstances 

I of use was another idea for content on this page brought up by the project group. 

I Any other ideas that future project teams come with would only improve this 

particular page of the site because it did not receive the full attention of the current 

I 
group. 

I 
I 
I 
I 
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I 10. The Resources Page 

I
 
I
 
I 

Resources 

I 
I 
I 
I 
I 

copyriUt. 8 :;1003.Warculr:r Polytl.chnic. 1nstiDJte . All Ri&tU RtSGYtd. 
0ptia::UJtdfix lliao~at. Ird..em!t. Exp1cnr5.0+ llI. 1O'J4x168 Rtsottion. 

Figure 10: Unfinisbed Resources Page 

I This is another page that was in the original concept of the current project 

group that did not have its content completed. The original design called for a list 

I 
of links to external sites that might be of extra use to the viewer of this site. 

I Possible sites to link to would be other Dynamics websites, the course textbook 

I publisher's homepage, and other pages within the Worcester Polytechnic Institute 

community. 

I 
I 
I 
I 
I 
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I 11. The Administrator Login Page 

I
 
I
 
I 

Administration 

Usemame : I 
Pas sword: Jr--=---= = =-

I Login I 

I 
I 
I 

Copyrif;k €I 1003, Wanu1a"Polyt.tc:.hnX ~. All RigJ1s RtS6Ytd. 
.::. ~ b ~~ kuM. Expknr ,.0. III 1024,068 Ru oU::kc\. 

I 
Figure t t: Administrator Login Page 

I This page is the last choice on the navigation bar specifically because it is a 

limited access area of the site. Only the course instructor, a course TA, or a 

I 
member of the latest project team should have access to pages that are linked to 

I this one. To insure that that is the case, a username and password must be 

I supplied to obtain access beyond this point. This area of the site was provided to 

reduce the difficulty in changing or updating the site in the most common ways . 

I From here it is possible for anyone with access to change or add to the contact 

I information, the files available on the site , and the naming schemes applied to 

I each section. This will make updating/changing the site faster and less 

complicated for anyone who might not be fully acquainted with web design. 

I 
I 
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I 
I By creating an aesthetically pleasing page with illustrations and multimedia 

the group hoped to create interest in dynamics. It is quite boring to read black text 

off a white computer screen and reading the textbook would accomplish the same 

I 

I 

result. By minimizing the derivations of formulas on the site, it then becomes a 

I tool to help understand dynamics by giving an overview and not an in-depth 

explanation. The instructor who teaches dynamics should be providing the student 

with this in-depth explanation during lecture time. Thus , the site becomes a tool 

I 

I 

for the instructor to aid in their teaching and not a replacement for lecture time. 

I Appendix B contains three different formats for class lecture notes, the 

group did not decide on which to use because they all have their positives and 

negatives. The MSWord format takes a large amount of time and producing the 

I diagrams is difficult. The AutoCAD format takes a large amount of time and 

I producing the equations is difficult. The handwritten format is the fastest of the 

I three but lacks aesthetic qualities of the other two. The eventual conversion of all 

of the lecture notes to a digital format should be a goal of future project teams, as 

I the notes are of particular importance to effectiveness of the site. 

I For further reference on the format of the site Appendices B-E will be of 

help, as well as the actual site itself. The site is currently hosted at the URL: 

I 
http://users.wpi.edu/"""bds13/wpidynamics 

I 
I And will be available in the future at the URL: 

http://www.wpi.edu/,.....hou/ES2503 

I
 
I 
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I 
I 5 Conclusions 

I The information gathered and applied during this project has led to 

beginning of a potentially powerful learning tool. By initiating this project and 

I 
laying the groundwork for it, the group has made it possible for future project 

I 
I groups to add their own influ ence to the way the dynamics course is taught at 

Worcester Polytechnic Institute. 

The group did little more than set up the basic package in which the extra 

I 

I 

information will be delivered but that does not mean that the group did not 

I accomplish anything. To begin with , the group dedicated a vast amount of time to 

researching sources in an effort to come up with a plan for their site design. This 

base research will save any future teams from having to do the same work. It 

I effectively shifts the origin of the next project related to this topic ahead by 

I removing most of the guesswork involved in starting a new project. 

I The group was able to produce a basic framework for the site. This means 

that there is a kind of template that can be followed for each unfinished section of 

I the site. By including one of the course topics (angular momentum) on the site, 

I the group has provided a working example of its conceptual ideas. 

I 
In addition to completing a one of the course topics, the group was also 

able to make provisions to have the instructors class notes posted on the site as 

I well. This will allow the site to be of some use to the students that are in the 

I course the next time it is offered (D03). The students will also be able to provide 

I
 
I 
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I 
I feedback to the instructor about the helpfulness and usability of the site that can be 

used by future project groups. 

As this project achieved its objectives without completing the entire

I 

I 

website, there is plenty of work left that can be done by subsequent IQP project 

I groups. The most important work left to be done is the completion of the course 

topics in terms of posting them onto the website. Work can also be done in the 

area of quality assessment (i.e. surveys of student who use the site) and, since 

I 
technology is always changing, constant upgrading of the site . By having 

I additional groups assigned to this project, the current group 's initial vision of 

I
 providing a helpful course supplement will eventually be realized.
 

On the whole, this project was successful in completing the goals that were 

I set by the group and by the advisor. The site design, a basic template, a simple 

I example, and the addition of external materials were all addressed and completed 

in a timely manner. The site is online, functioning, and contains enough

I 
information to be of use (albeit in an untested state). In conclusion, this project 

I provided the group with the opportunity to produce something that will be helpful 

I to both their community and future communities at Worcester Polytechnic 

Institute.

I 
I 
I 
I 
I 
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Appendix A: Reference Sites 

The following websites were the major sources used for the conceptual 

work of site layout and design done by the group. 

http://www.sciencejoywagon.com/physicszone/lesson/06moment/default.htm 

The Science Joy Wagon website was a page developed to help students 

learn physics using online multimedia. The online lectures were quite well put 

together with plenty of graphical illustration and equations kept to a minimum. 

The lectures were not overboard with theory and derivations were at a minimum. 

Occasionally a slideshow was used for an explanation or as an example. The 

problems online could get deep into theory and really test a students knowledge, 

but the quizzes were designed to test basic concepts. 

http://www.physics.uoguelph.ca/tutorials/toraue/Q.toraue·auiz.one.html 

This physics web page was very nicely done . As mentioned above, the 

instructional modules were put together quite nicely with illustrations and 

examples. This page has a lot of good qualities that the Science Joy Wagon page 

also had. 

http://web.umr.edu/-bestdyn/example2.htmI 

This is a program written to graphically show the vector mechanics of 

dynamic systems. While this is a program that must be bought, we thought we 

I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 

would include it into our references for it's illustrative purposes. 
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I 
I Appendix B-1: Examples of Unit Lecture Notes in Different Formats 

I The following lecture notes for ES2503 have been reproduced in the 

MSWord format. 

I 
Unit 1: Introduction 

I 
Why do we need to Study Dynamics?
 

I -Dynamic environment and moving objects.
 

I 
I 
I 
I Cars: Impact and Collisions Airplane: Acceleration, Aerodynamics Building: Wind, Earthquake 

I 
Dynamic effects are sometimes considered with a Safety Factor (SF), but SF approach doesn't always solve 
the issue. 

I 
-Conservative SF increases cost 
-Fundamentally new phenomena: Dynamic stability, Resonance 
-Critical structures: Analysis for appropriate nuclear power plan design 

I 
Relationship between Statics and Dynamics.
 

-Statics is a special case of Dynamics.
 

IF j = F= rna For Statics a = 0 I For Dynamics a is not zero. 

I Dynamics can be treated as statics in 4-0 space based on 0'Alembert's Principle. 

I I F = F = rna (Newton's 2nd Law)
j 

= IF, = F=(-rna) (Introduce concept of inertia force) 

I = IF, = F, (D'alembert 's Principle) 

I When IF j =0 (Statics) -7 Algebraic equations 

When IF, =rna (Dynamics) -7 ODE's Mathematical complexity in Dynamics. 

I
 
I
 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Unit Systems: Special attention should be paid for the units used. 
Basic Units Derived Units Gravity 

(FPS) English System Force (Ib) Mass (slug) g = 32.2fl / S 2 

Length (ft) 
Time (s) 

(SI) International System Mass (Ib) Force (N) g=9.8m/s 2 

Length (m) 
Time (s) 

Basic Physical Laws used in Dynamics 
-Newtons Law of Motion. 151 Law: a particle originally at rest or moving in a straight line with a 
constant velocity will remain in this state provided the particle is not subjectedto an unbalanced 
force. 
_2 nd Law: a particle acted upon by an unbalanced force F experiences an acceleration a which has 
the same direction as the force and a magnitude that is directly proportional to the force. 
_3 fd Law: The mutual forces of action and reaction betweentwo particles is equal, opposite, and 
collinear. 

Basic Contents of Dynamics 

Particle Kinematics 
Physical Models 

2 basic problems 
in dynamics 

Rigid Body 
Body 

\ Flexible Body Kinetics 

Flexible Body is not part of Dynamics 
But rather Stress (ES2503) 

Physical Models 
-Particle -7 point mass, size effects ignored 
-Body -7 distributed mass over a volume. Size effects are important 
-Rigid Body -7 distance between any two points in body does 

Dynamics problems can be physically modeled using the above. 
~ Particle (in trajectory) 

Airplane~ 



I
 
I Flexible body (in design) 

I Coordinate Systems: Cartesian (rectangular) system r =xi + yj + zk 

I
 
Cylindrical System r =r + e
 
Spherical System r =r + e + z
 
Natural System (2d only) ~tangential and normal systems
 

I
 
Course Description:
 
This course deals with the kinematics and dynamics of particles and rigid bodies which move in a plane.
 
Topics covered include: 

-Kinematics of particles and Rigid Bodies 

I -Equations of Motion 
-Work Energy methods 

I 
-Impulse and Momentum 
-Introduction to Mechanical Vibrations 
-Basic equations in translating and rotating coordinates. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I Appendix B-2: Examples of Unit Lecture Notes in Different Format 

I The following lecture notes for ES2503 have been reproduced III 

handwriting and then converted to the .PDF (Adobe Acrobat) format. 
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I 
I Appendix B-3: Examples of Unit Lecture Notes in Different Formats 

I The following lecture notes for E82503 have been reproduced in the 

AutoCAD [annat. 

I 
Pogo 1 

I 
tlN!T 5; KfneoogtiQB pf g pgrtlQ'a in Cur....iI[nCgr MotioD 

Into ,d, lotion

I po"m"n Voect<lr R(s) = mav;ng peth of mot;on, 0 .. trnjeot<>ry 

-. -> 
Velcotly Vet) - dd~{s) 

I 
In ReCl:aOilU Iiir Coordinates 

~ A A A 

PoBitionVrotor Ret) - x{t)i + yet); + z{t)kI VBloclty V.. ctor vet) = x{t)i + Ht)l + i{t)k 

Acc'lleration V'lctor Act) - x{t>l + y(ti] + ~{t)k 

I = I = ~ = constuntI "'--~ ~OO "''''''';'0' • 0<""', ~O"'~~ """1' .~ convenience, 

2 Exp....B8lon In terms {local} 

I Then3 exists 0 local ortl1ogonal frome In the nelghbGrhaod Gf any potnt on a smooth "poee curve. 

11 =To 09.. ot Ve etor = dR/d.

I -4 -4 ~ ~ 

Ub = Bi-Nonncl ~ Ub ~ Ul x Ub 

ili, - Prfnclpl" Nannal - (1/p)(dut/d8) - (l!k){iR/d;) 

I Djfteceotlgl Relotigoeh'jpa tH:ptween ut..Ub. Un 

k c: Curvatur-eITT, Db constitute the o8cilating plene 
dUr:"/dS= (-k)ut ~ (-v)Ub 
dut/de - (k) ~ 

v = torsion 

I dUb/de = (v)Un k = 1/p 

p = rudiua ef curvature 
p= 

I 
I 

Tangent (lad Normal compQoQnta of VelQqJiy god Ac;ce(ergtloo Vectom 

Foeition Vecta rIt 

I 
Velocity vector:? - dR/dt - [dR/dsXdD/dt) - vU1 
Ao;:.:;.lermion v"d o r. A; dVidt = (dV/dl)(Ul) + v(<lUi/<l~) = AlUl + \J{dUl/d$)(d~/dt) = Ai;Vl + 0f /p'jJ-;' 

"Note~ Here V ~ (d,,/dt) ~ mognitude of ve:loc1t.~.
 
Directien or velocity i. tan~ent to p<Jth, with no Mrm<ll compcnere.
 

I
 
I
 
I
 



I
 
I
 

-..>9'-----------------------------------------,

I Pog~ :2 

- Tangent Compnant At - d~/d - d4dl - Hormal Compnant M - i/p 

I - DI".cilcn ofk on Iha OBcliailng plane. 

I
 tA"\. Special C05C: ...,.n\j.VIJ Pianil Motton: Ub Is 0 constantvsctcr 

I
 Pla~ .. Circular Llatio~ p = R
 

(> - (M/At) 

EXQmple: 2-0 Slx-n098 Curve Ride I 
I 
I L--------~ X 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TIt = co8(ui + Bin(l;» J 

dlJl/d. ~ (- .i ne (d e/ d.)i + coae(de/d.)[ =de/d.{-.in ei "," cD.eD
L-..J1 I 

mognrtuda direction 

+ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r Circular Truck 

"iI.-J\--:J 'Ion
 

A }
 

R=JOOft 

.:

~ 

,-- c 

J 
2m 

Industrial 
Con~or 

B 

A - Mort1ng point, B - endIng point 

Peg" .:3 

:z 
And I needed for A- 8 fl/a end V 01thai 11m9. 

Soloflon:
 

Yl - Ye +Atl - 7t
 

2 
A_-I1t'l.+ h1 .t/+(1t);300 - e
 

t = ....67.
 

V1+.878 - (+.2.'IB) - 3+.1 f1:/B
 

Detmnlne Ab rfIt - O.2tm/a' 

S::Iluticn : 

Al =v =0.21-- V =0.1t2 

IB 
~ 

-~Vdt - «().ll/~:l_ - !1.112 - (0,1/;3)\. 19, tB - 5.699 

{) 

AtB =0.21 = 0.2(5..89) = 1.1.3B m/s' 

VB - {).1t.2 -0.1(5.69 f - 3.2.3Bm/e
 

Z 7
 
ABn = VB/Ffl = 3 .2.:38/2 =5..2A2m/s
 



I 
I Appendix C: Website Documentation 

I The following is the standard program documentation template provided by 

the Computer Science Department at Worcester Polytechnic Institute. 

I 
Details 

Author: Blain D. Smith, Jason Gadebusch, Rob Sweeney, and Samuel Clark 

I Date: February 10, 2003 

I 
Version: 1.0
 
Project ID: IQP ZWH-0202
 
Class: IQP ZWH-0202
 
Programming Language: PHP, HTML, MySQL 

I Program Description 
Overall Design
 

System Structure
 

background.gif 
button_background.gif 
getacrobatreader.gif 
getflashplayer.gif 
spacer.gif 

functions.php 
stylesheet.css 

homeworkO l.pdf 
homework02.pdf 
homework03.pdf 
homework04.pdf 
homework05.pdf 
homeworksolutionOl.pdf 
homeworksolution02.pdf 
homeworksolution03.pdf 
homeworksolution04.pdf 
homeworksolution05 .pdf 
quizO 1.pdf 
quiz02.pdf 
quiz03 .pdf 
quiz04.pdf 
quiz05.pdf 
quizsolutionOl.pdf 
quizsolution02.pdf 
quizsolution03.pdf 

I • wpidynamics 
o Images 

I • 
• 
• 

I • 
• 

I 
o include 

• 
• 

I 
o pdf 

• 

I 
• 
• 
• 
• 

•I 
• 

• 

•I •

• 

•I 
•

• 

•I 
•

• 

I 
• 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• quizsolution04.pdf 
• quizsolution05.pdf 
• unitO 1.pdf 
• unit02 .pdf 
• unit03.pdf 
• unit04.pdf 
• unit05.pdf 
• unit06.pdf 
• unit07.pdf 
• unit08.pdf 
• unit09 .pdf 
• unit10.pdf 
• unitll.pdf 
• unit12.pdf 
• unitl3.pdf 
• unitl4.pdf 
• unitl5.pdf 

o homeworks.php 
o index.php 
o information.php 
o lectures.php 
o practicequizzes.php 
o references. php 
o resources.php 

Data Representation 
Data for the homework, quizzes and unit lectures are represented as PDF files. 
Data for the "Information", "Resources" and "References" sections of the site 
are saved in a MySQL database. 

Program Assumptions and Restrictions 
Assume that all users are using a graphical web browser to access this site. The 
client machine used to view the site has the ability to view PDF files. 

Interfaces 
User 
There is a left "floating" navigational system which will follow the user as 
they scroll up and down. 

Implementation Details 
Server 
PHP 4.0 enables web server 

Database 
wpidynamics (MySQL Database) 



I
 
I
 

How to Access the Program 

I 1) Open a web browser. 
2) Type ''http://users.wpi.edu/-bds13/wpidynamicsl'' into the location text box 
and hit ENTER. 

I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 



I
 
I Appendi x D: Website Program Source Code 

I
 home wo rks . p hp
 

I
 
<? i ncl ude( "inc lud e /fun c t ion s . p hp " ) ;
 
$ title = "Home wo r ks";
 
Top( $titl e ) ; ? > 

I
 Se lec t a h omework from b elow . <b r ><b r >
 

I
 
<a href= "pdf/homewor kO l. pd f ">Homewo rk l </ a><b r >
 
<a hre f= "pd f/homeworks o l ut i onOl .pdf " >Homework Solution
 

I
 
l </a ><b r >
 
<a h r e f= " pdf/ h omewo r k 02 .pdf " >Homewo rk 2</a><br>
 
<a hre f = "pdf /homewo r ks olu tio n 02.pd f " >Home wor k So l u t ion
 

I
 
2</ a ><b r >
 
<a h r e f = " p d f / h ome wor k 03 .pdf " >Homewo r k 3</a><b r>
 
<a h r ef= fl p d f / h ome workso l u ti on 0 3 . p d f ">Home wor k So l uti on
 

I
 
3</a ><br>
 
<a h r e f = fl p d f / h ome wo r k 04 . p d f " >Home wo r k 4</a ><b r >
 
<a h r e f = "pdf /homewo rksol ution0 4 . p df fl>Homewor k So luti on
 

I
 
4</a ><br >
 
<a h r ef= "p d f/ homewo r kOS .pd f " >Homewo r k S</ a ><br>
 
<a href= flpd f/ homewor ks o lu t i on OS .pdf fl >Homewor k So lut i on
 
S</ a ><b r> 

I
 < ?Bo t t om ( ) ? >
 

I i nd e x . p hp
 

I
 <? i n c l u d e ( fl i n c l u d e / f u n c t i on s . p hp fl ) ;
 
$strTit le = fl d yn ami c s <b ><i >On l i n e ! < / i >< / b> fI ; 
Top($strTit le) ; ? > 

I 
I Eng i n e ers s h o u l d be a b le t o fo rmulate 

that inv o l v e f orce s tha t a c t on b o d ie s 
Th i s c o u r s e deal s with t h e ki n e mat i cs 
p a r t i c l e s and ri gid bod i e s whi c h mo v e 

and s o l v e problems 
whi ch a r e moving . 

and dynamics o f 
in a p l a n e . Top i c s 

I 
c o v e r ed wi l l include : kinema t i c s of p ar ti c l es and r i g id 
b odie s, equa t ions of motion , work-energy meth ods , a n d 
impul se a nd momentum. In th i s c ours e a basi c intro d u ct i on 
to mec han ica l vibration is a lso dis cus sed . Ba sic equa t i on s 

I wi ll be developed with r e s p e c t to trans la t ing and rotat i ng 
c o o rdina t e s y s t ems .<b r ><b r > 

I
 
I
 



I
 
I The followin g software t itles are required to view certain
 

aspects of this site: <br>
 

I
 
I <a
 

href= ..http:/ /www.ma cromedia.com/ go/ getflashplayerbutton/"
 
target="new" ><img src=" images /getflashplayer.gif"
 
border="O" > Macromedia Flash Player</a><br><br><a
 

I
 
href= ..http://www.adobe.com/products/acrobat/readstep2 .html"
 
target="new" ><img src="images /getacrobatreader .gif"
 
border=" O"> Adobe Acrobat Reader</a >
 

<?Bottom() ; ? > 

I 
I	 informat ion .php 

I 
<? i n c l ud e ( " i nc l ud e / f u n c tion s . p hp " ) ;
 
$title = " Info rmat ion";
 
Top($title)	 ; 

I
 $link = mysql c onne ct($mysql host, $mysql username,
 
$mysql_passwo rd ) ;
 
mysql select db( $mys ql database ) ;
 

I	 $ s q l = "SELECT tblOfficeHours .* FROM tblOfficeHours ORDER 
BY tblOff iceHours.OfficeHoursId" ; 
$result = mysql_query($sql ); 

I 

I i f(my s q l num_rows($result) != 0) 
{ 

whil e ($row = mysql fetch assoc($result))I {? > 
Name : <? e c h o ($r ow [ " Fi r s t Na me " ] ) ; ? > 

<? e c ho ($ r ow[ " La s t Na me " ] ) ; ?><b r > 

I 
Phone: <? e c ho ($ r ow [ "Pho neNumber " ] ) ; ? ><b r > 
Email : <a 

h re f ="mailto : <?echo($row ["Ema il "]) ;? >" ><?echo($row[ "Ema il "] 

I
 
);?></a><b r >
 

Of f i c e : <? e c ho ($ r ow [ " Of f i c e " ] ) ; ? ><b r >
 
<t a b l e border= "O" cellpadding="O"
 

I 
cellspacing="O" > 

<t r> 
<t d valign="top" ><font>Off i ce 

I
 
Hour s : </font ></td>
 

<t d>< f o n t> &nb s p ; </fon t ></ t d >
 
<t d>
 

<fo n t> 
<?echo ($row [ " Offic e Hou r s " ]) ; ? > 

I
 
I
 



</ f o n t> 
< l t d> 

< / t r> 
</ t a b l e> 

<? } 

mysql free_result ($result) ;
 
mysql close($l ink) ;
 

Bottom() ? >
 

lectures .php
 

<? i nc l ude ( " i nc l ude / f unc t i on s . p hp " ) ;
 
$t i t l e = " Le c t u r e s" ;
 
Top($title ) ; ? >
 

Se l ect a lect u r e fr om below . <b r ><b r >
 

<a href="pdf/unitOl .pdf " >Uni t l </ a ><br>
 
<a href="pdf/unit0 2 .pdf " >Unit 2</a ><br>
 
<a href="pdf/unit03 .pdf " >Unit 3</a><br>
 
<a href="pdf/unit04 .pdf " >Unit 4</a ><br>
 
<a hre f= "pdf/unitOS .pdf " >Unit S</a ><br>
 
<a href="pdf /unit06 .pdf " >Unit 6</a ><br>
 
<a href= "pdf /unit07 .pdf " >Unit 7 </ a ><br >
 
<a hre f ="pdf / un itOS .pd f ">Unit S</a><br>
 
<a h re f= "pdf/unit09 . pd f ">Unit 9</a><br>
 
<a hre f= "pdf/unitl0 .pd f ">Unit 1 0</ a><b r >
 
<a hre f ="pdf/unitll.pdf ">Unit 11</ a><b r >
 
<a hre f ="pdf/unit12 .pdf " >Unit 12</a><br>
 
<a href="pdf/unit13 .pdf " >Unit 1 3</a><br>
 
<a href="pdf/unit14 .pdf " >Unit 1 4</ a ><b r>
 
<a href="pdf/unitlS .pdf " >Unit lS </a ><br>
 

<? Bo t t om ( ) ? >
 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

pract icequiz zes .php 



I
 
I
 
I 

<? i n c l ud e ("inc l ud e / f un c t i on s . p hp " ) ;
 
$title = "Practice Quizzes";
 
Top($t itle) ;? > 

I
 Select a quiz from below .<br><br>
 

I
 
<a href="pdf /quizOl.pdf" >Quiz l </a><br>
 
<a href="pdf /quizsolutionOl.pdf" >Quiz Solution l </a><br>
 

I
 
<a href="pdf/quiz02.pdf" >Quiz 2</a ><br>
 
<a href=" pdf/quizsolution02.pdf" >Quiz Solution 2</a><br>
 
<a href=" pdf /quiz03.pdf" >Quiz 3</a><br >
 

I
 
<a href="pdf /quizsolution0 3.pdf" >Quiz So l u t i o n 3</a ><br >
 
<a href="pdf/quiz04.pdf" >Quiz 4</a><br>
 
<a href="pdf/quizsolution04.pdf" >Quiz Solution 4</a ><br>
 
<a href="pdf/quizOS.pdf" >Quiz S< / a><b r> 
<a href="pdf/quizsolutionOS.pdf" >Quiz Solution S</a ><br> 

I <? Bo t t om () ? > 

I 
refe rences.php 

I 
I <? i n c l ud e ( " i nc l ud e / f u n c t i o ns . p hp " ) ;
 

$title = "References";
 
Top($title);? >
 

Equa tions He r e 

I <? Bo t tom( ) ;? > 

I resources.php 

I <?inc l ud e (" i nc l ud e / f u nc t i on s . p hp " ) i 
$title = "Resources";
 
Top($t itle) ;
 

I
 
I $link = mysql conn e c t ($mysql host, $mysql username,
 

$mysql_password) ;
 
mysql select db($mysql database);
 

$sql = "SELECT tblResources.* FROM tblResources WHERE 
(tblResources. lnactive = 0) ORDER BY tblResources.AddDate";I $result = mysql query($sql); 
i f (mysql_num_rows ($result) != 0) 

I
 
I
 



I
 
I
 

I 
I 

while($row = mysql fetch_assoc($result)) 
{? > 

<b>< ? e c ho ($ r ow [ " Ti t l e " ] ) i ?></ b > (Added : 
<? e c h o ($ r ow[ "Ad d Da t e " J ) i ?»<b r> 

<?e c ho ($ r o w[ " De s c r i p t i o n " ] ) i ?> 

I 
I 

<? i f ($ row [" URL"] ! = "") 
{? > 

<b r> 
URL : <a href= "<?echo($row[ "URL" ]) i?> " 

target="new" ><?echo($row[ " URL" ]) i ?></ a> 
< ? }?> 
<b r><b r> 

I 
<?} 

I 
mysql free_result($result)i
 
mysql close($link) i
 

Bottom() ?> 

I 
funct ions .php 

I 
I <? 

$mysql host = "mys ql .wp i. e d u"i 
$mysql_username "bd s 13"i 
$mysql_password "8bCmu3 "i
 
$mysql databa s e " wp i d y n a mi c s";
 

I 
I $break = chr(13) & chr (10) i 

$symbol = " s t y l e=\"fo n t- f ami l y: Symb o li font -size:17px i\ " " i 
$t imes new_roman = " s t y l e =\"font-fami l y: Time s New Roman ; 

I 
font -size :26px i\ " " i 
$sigma = " <f o n t {$symbol} >&#83 ;</font>" ; 
$cross = " < f o n t {$syrnbol }>&#180 i</font >" i 

I 
$degree = " <f o n t {$ s ymb o l }>&#1 7 6; </ f on t >"i 
$integra l = " <f o n t {$times_new_roman }>&#8747 i </font >" i 
$theta = " <f o n t {$symbol }>&#1 13 ; </font >" i 
$doesnotequal = " <f on t {$symbol}>&# 185 ; </font >" i 
$open in f inity = " <f o nt {$symbol}>&#181 ; </font>" i 
$congruent = " <f on t {$symbol}>& #64 i</font>" i I $error_margin = Ii 

I
 funct ion Top ($ t i t l e)
 
{
 

session start() ;
 

I
 
I
 



I
 

I
 
I header (" Cache-control: private") ;?>
 

<ht ml>
 
<he a d>
 

I 
<t i t l e>d yna mi c s< / t i t l e> 
<l i n k rel="stylesheet " href="include/stylesheet.css" 

type="text/css" > 

I 
</ he a d> 
<b od y bgcolor="#cOcOcO" topmargin="O" leftmargin="O" 

link="#ffOOOO" alink="#ffOOOO" vlink="#ffOOOO" > 

I
 
<s c r i p t>
 
if(!document.layers)
 

I 
{ 

document.write(' <div id="divStayTopLeft" 
style="position:absolute; width:l00px; top:130px; 
left:Opx;" >') ; 

< / s c r i p t>I 
} 

<layer id="divStayTopLeft" > 

I
 
I <! - - EDI T BELOW CODE TO YOUR OWN MENU-- >
 

<? Di s p l a yBu t t on (" Home " , "index.php");
 
DisplayButton("Information", "information.php");
 

I
 
DisplayButton("Lectures", "lectures.php");
 
DisplayButton("Homework", "homeworks.php");
 
DisplayButton("Practice Quizzes",
 

I
 
"practicequizzes.php") ;
 

DisplayButton("References", "references.php");
 
DisplayButton("Resources", "resources.php");
 

I
 
if ( ! session is registered ("Administrator") )
 
{
 

I 
DisplayButton("Administration",
 

"administration.php") ;
 
}? >
 
< ! - - END OF EDIT-- >
 

I </ l a ye r> 

I <script type="text/javascript" > 

I 
/* 
Floating Menu script- Roy Whittle 

(http://www.javascript-fx.com/) 

I
 
I
 



I
 
I Script featured on/available at 

http://www.dynamicdrive.com/ 
This notice must stay intact for useI */ 

I //Enter "frombottom" or "fromtop" 
var verticalpos="fromtop" 

I if(!document.layers) 
{ 

document.write('</div>'); 

I 
function JSFX_FloatTopDiv() 

I
 
I var startX = 0,
 

startY 130;
 
var ns = (navigator.appName. indexOf ("Netscape" )
 

! = -1); 

I 
var d = document; 
function ml(id) 

I 
var 

el=d. getElementById?d.getElementById (id) :d.all?d.all[id] :d. 
layers[id] ; 

if(d.layers)el.style=el; 

I 
I el.sP=function(x,y) {this.style.left=x;this.style.top=y 

; } ; 
el. x = startX; 
if (verticalpos=="fromtop")
 
el. y = startY;
 
else{
 

I 
I el.y = ns ? pageYOffset + innerHeight 

document.body.scrollTop + document.body.clientHeight; 
el.y -= startY; 

I 
} 

return eli 
} 

I 

window.stayTopLeft=function() 
{ 

if (verticalpos=="fromtop") {I var pY = ns ? pageYOffset 
document.body.scrollTop; 

ftlObj.y += (pY + startY - ftlObj.y)/8; 
} 

else{ 

I
 
I
 



I 

I 
I var pY = ns ? pageYOffset + innerHeight 

document .body .scrollTop + document .body .cl ientHeight ; 
ftlObj .y += (pY - startY - ftlOb j .y) /8 ; 

I
 
}
 

ft lOb j.sP (ftlObj .x , f tlObj .y ) ;
 
setT i meout( "stayTopLe ft() " , 10) ;
 

I
 
}
 

ft lObj = ml( "divStayTopLeft " );
 
stayTopLe ft( ) ;
 

I 
}
 

JSFX Fl oatTop Di v ( );
 
< / s c r i p t>
 

I 
<t a b l e borde r= "O " ce l lpadding= "O" cellspacing= "O " 

height = "100 %"> 

I 
<t r> 

<t d wi d t h=" l" bgcolor="#OOOOOO " ><img 
src= " i mage s/ s p ace r .gi f " wi d t h=" l" he i gh t =" l" >< / t d > 

I 

<t d widt h=" 8 0 0" 
background = " i mages/bac kg round .gif " va l ign="top " > 

<t a b l e border= "O" ce l lpadding= "O " I ce l lspac i ng= "O " wi d th="l OO%" he ight ="lOO %" > 
<t r> 

<t d a l i gn="right "I bgco lor="# 7DA7D9 " he ight= " l %" ><img 
src="images / logo .gi f "></td> 

</ t r> 

I 
<t r> 

<t d height= " l " 
bgcolor= " #OOOOOO " ><img src="images/spacer .g i f " width="l " 

I 
height= " l " ></td>
 

< / t r>
 
<t r>
 

I
 
<t d height="l "
 

bgcolor= "#f lflf l " ><img s rc= " images/spacer .gif" width= " l "
 
height="l " ></td>
 

I 
</ t r> 
<t r> 

<t d height="l " 

I 
bgcolor= " #OOOOOO ">< img src="images/spacer .gif" wi d t h=" l" 
height="l "></td> 

</t r > 

I 
<tr> 

<t d he ight= "16 " a lign="right " 
bgcolor =" # OO OOOO" 
background= " i ma g e s / b utton backg round .gif" ></td> 

</t r> 

I
 
I
 



I
 

I 
I <t r> 

<t d valign="top" > 
<t a b l e border="O" 

cellpadding="O" cellspacing="O" width="lOO %" height="lOO %" > 
<t r> 

I <t d 

I
 
colspan="3" height="50" >&nbsp; </td>
 

< / t r>
 
<t r>
 

<t d 
width="150" valign="top" >&nbsp; </td> 

I <t d 
width="5" ><img src="images/spacer.gif" width="5" 
height=" l" ></td> 

I <t d 

I
 
height="l %" ><font ><b ><?echo($tit le);? ></b></font ></td>
 

< / t r>
 
<t r>
 

I
 
<t d
 

c ol s p a n= " 3 " height="l %" ><img src="images/spacer.gif"
 
width="l" height=" 20" ></td>
 

< / t r> 
<tr> 

I <t d 

I 
width=" 150" valign="top" >&nbsp; </td> 

<t d 
width="5" ><img s rc= " i mage s / s p a c e r . g i f " width="5" 
height="l" ></td> 

I 
< t .d 

valign="top" > 

I
 
<t a b l e
 

border="O" cellpadding="O" cellspac ing="O" width=" lOO%"
 
heig h t = " l OO% ">
 

<t r> 

I
 <t d height="99 %" valign="top" >
 

<f on t> 

I <? } 

funct ion Bottom()I {? > 

I
 </fo n t>
 

< l t d> 

I
 
I
 



I
 
I
 

</ t r> 

I <tr> 

<td he ight = "50 ">&nb s p ;< / t d> 

I </tr > 
<t r> 

I <td align="center " height=" l %" > 

I <f on t style="font-s ize : lOpx ; " > 

<br><br> 

I Copyr ight &copy ; <? e c ho (d a t e ( " Y" ) ) ; ? >, Worcester 
Polytechnic Inst itute . Al l Right s Rese rved . <br> 

I Optimi z e d f o r Micro s oft Int e r n e t Explorer 5 .0+ at 
1024x768 Re s olutio n. 

I
 
</font > 

I <l t d> 

I </ t r> 
</ t a b l e > 

I 
<l t d> 

</tr> 
</ table> 

I 
<l t d> 

</ t r> 
< / t a b l e> 

<l t d> 

I <t d width="l " bgco lor= "#OOOOOO " ><img 
src="images/spacer.gi f " width= " l " heig h t =" l" >< / t d > 

<l t d> 

I </ t a b l e> 
</ bod y> 

I 
</ h t ml> 

<? } 

I 
fu nction DisplayButton($capt ion , Sl i nk) 
{? > 

<t a b l e bo r de r ="O " ce l lpadding= "O" cellspacing= "O " 
wi d t h=" l OO%" > 

I
 
I
 



I
 

I 
I <t r> 

<td he ight="l " bgco lor= "#OOOOOO " 
colspan= "3 "><img src="images/spacer .gif " wi dth="l" 

I
 
h e i gh t =" l" ></ t d >
 

< / t r>
 
<t r>
 

<td wi d t h=" l" bgcolor= " #OOOOOO " >< i mg 
src= " images/space r .gif " wi d t h =" l" hei gh t ="l" >< / t d > 

<t d b g c o l o r =" #AAC6E6" 

I
 
I background = "image s / b ut ton_backgro und .gif " align="center" ><a
 

h ref= "<?echo ($ l i n k ) ; ? >" style="font-we ight :bold ; fo n t 

size :1 2p x; t e x t- deco r a ti on: none;
 

I 
color: #ffffff;" ><? e c h o ($ c a p t i o n) ; ? ></ a ></ t d > 

<t d wi d t h="l" bgcolor= "#OOOOOO " ><img 
src="images/spacer .gif" wi d t h=" l" height="l " ></td> 

I 
</ t r> 
<t r> 

<t d he ight=" l " bgcolo r =" #OOOOOO " 

I 
col span= "3 " ><img src=" ima g e s / s p a c e r. gi f" wi d t h =" l" 
he i ght="l " ></ td> 

</ t r> 

I
 
<t r>
 

<t d heigh t =" 1 0" colspan = "3 " ><img
 
src=" images/spacer .g i f " wi d th="l" height="l " ></td>
 

I 
</ t r>
 

</table>
 
<?}
 

function GetMonthName ($ month) 

I $month name = ""; 

I
 s witch ($month )
 

I 
{
 

case 1:
 
$month name " J a nua r y" ;
 

I 
break ; 

case 2 : 
$mont h name " Fe brua r y"; 

I 
b r e a k;
 

case 3 :
 
$month name "Ma r c h";
 

I 
break ;
 

case 4 :
 
$month name "Ap r i l";
 
break ;
 

case 5 :
 

I
 
I
 



I 

I
 
I $month name "Ma y"; 

break ; 
c a s e 6 :
 

$mon t h name " J u ne" ;
 

I 
break; 

c a s e 7 : 

I 
$mon t h name " J u l y"; 
break ; 

case 8 : 

I 
$month name "Au g u s t"; 
break ; 

case 9 : 

I 
$mont h n ame "September"; 
break ; 

case 10 : 

I 
$month name " Oc t o b e r"; 
break ; 

ca s e 11 : 

I 
$month name " No v e mbe r"; 
break ; 

c a s e 12 : 
$mon t h name " De c e mbe r"; 
break ; 

I 
return $month name ; 

I 

I 
I 

funct ion DisplayErrors ($errors ) 
{? > 

<t a b le b order="O" cellpadding= "O " cellspacing= "O "> 
<t r > 

<t d bgco lor=" #cO cOcO " ><font face = " Tahoma " 

I 
size=" 2 " ><b>&nbsp ;The following errors 
occ u r e d :< / b >< / f o n t ></ t d > 

< / t r> 

I 
<t r> 

<t d>< i mg src= "images /spacer .gif " wi d t h=" 1" 
height= "10 " ></td> 

I 
< / t r> 
<t r> 

<t d>< f o n t face = " Tahoma " 
si ze= "2 " ><?echo($errors) ; ? ></ f ont ></td > 

< / t r > 
<t r > I <t d><i mg src ="images/spacer .gif" width= "1 " 

height= " lO " ></td> 

I
 
I 



I
 
I < / t r> 

<t r> 

I <t d>< f o n t face="Tah oma" size=" 2" ><b ><a 
href=" javas cript: hi sto ry.back() ; " >Back</a></b></font></td> 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

</ t r> 
< / t a b l e> 

<?} 

/*sub Send Ema i l ( s t r To , st rFrom, st rSub j e ct, strBody) 
set ob j Emai l = se r ve r .C r e a t eOb j ec t ( "CDONTS . NewMa i l " ) 

ob j Ema i l . To = strTo
 
ob j Ema i l . Fr om = s t r From
 
objEmail.Sub ject = st r Sub j ect
 
ob jEmai l.Body = st rBo dy
 
ob j Ema i l .Send
 

s et o bj Emai l no t h i ng 
e nd s ub */ 

function ViewFigure($strFig) 
{? > 

<a h r ef=" javascript: vo i d 
window. op en(' vi ewfig.asp?fig=< ?echo($strFig) ; ?>', 'viewfig', 
'width=550, height=400, re s i zea b l e =no , 
sc ro l l b ar s=no ') ;" >Fig. <?echo ($ s t r Fi g ) ; ? ></a> 
<? } 

f unct ion Data b a s eOpen() 

$link = my s ql_connect ( "mys q l . wp i . e d u " , "bds1 3", 
" 8bCmu3" ) or di e ("my s q l _connec t err o r ") ; 

mysql sele ct db ("wpidynami cs") or di e("mysql select db 
error " ) ; 

function Dat abase Cl ose() 

mysql c lose ($ l i n k ) ; 
}? > 

s tyle sheet. c ss 

INPUT 
{ 

fo n t - we igh t : norma l ; 
f ont-size:1 2px; 



I
 
I color :#OOOOOO; 

font -family :Arial ; 

I 
TEXTAREA 

I
 
f o n t -we i ght: n o r ma l;
 
font-size :12px ;
 
color :#OOOOOO ;
 

I { 

font -farnily :Arial ; 

I SELECT 

font -wei ght : normal ; 

I
 
font -size :1 2px ;
 
col or:#OOOOOO;
 
font-family :Arial ;
 

I 
{ 

I FONT 

I
 
{
 

font -wei ght :normal ;
 
font-s ize :17px ;
 
co lo r : # OOOOOO; 
f ont - family:T imes New Roman ; 

I 
A 

I
 
font -weight:normal ;
 
font -size :17px ;
 
co lo r : # f f OOOO;
 

I { 

f ont -family:Time s New Roma n; 

I .Equation 

f o nt-we i g h t: no r ma l;I 
{ 

I
 
f ont- s ize: 17p x;
 
colo r : # OOOOOO;
 
f ont-family: Times New Roma n;
 

I 
I 
I 



I 

I 
I Appendix E: Website Database 

The following is a database that is accessed by the website source code. It 

does not show up on the actual website but required for the sites operation.

I 
tblOffi c e Hou r s 

I +------- - - - - - - - - +- - - - - - - - - - - - - -+
I Field I Type I 
+------ - - - - - - - - - +- - - - - - - - - - - - - -+ 

Of f iceHoursId int(ll)

I� FirstName 

I 
LastName 
Email 
Office 
Of f ice Hour s 
Ph on eNumb e r 

varc ha r(2 5 5) 
varcha r (255) 
varchar (25 5) 
varc ha r(25 5) 
va r char(25 5) 

I varcha r (25 5) 
+- - - - - -- ----- - - - +- - - - - - - - - ---

I 
t b lResou r c e s 

I� +-----

- - - - - -+----- +- -- - - - - - -+
Nul l I Key I Defau l t I 

- - - - - -+ - - - --+-------- -+
PRI NULL 

YES NULL 
YES NULL 
YES NULL 
YES NULL 
YES NULL 
YES I NULL I 

- - - ---- - -- ---- - -+ 
Extra 

- - - - - --- -- - - -- - -+ 
auto_increment 

- +---- - - +- - - --+-- - - - - - - -+-- - - - - - - --- - - - - - + 

- - - - - - - -+ - - - - - - - - - - - - - - +- - - ---+- - - - - +- - -- - - - - -+--- - - - - ---------+ 
I Fie l d I Typ e I Nul l I Ke y I Defa ult I Extra 
+- - - ---- - - - - - - - +- - - - - - - - - - - - - - +- - - - - - +- - - - -+ - - - - - - - - - +- - - - - - - - - - - - - - - - + 

I� Re s ourceld 
Ti t le 
Des c ription 

I� 
URL 
I nacti ve 
AddDate 
AddUs er ld 
OpdateDate 

I� I Update Us e rId l 
+-- - - - - - - - - - - - -+

I 
I 
I 
I 
I 
I 
I 

i nt( ll)� 
varchar(255 )� 
varcha r (255)� 
b lob� 
int(ll)� 
da t e� 
i nt (l l)� 
date� 

PRI NU LL 
YES NULL 
YES NUL L 
YES NULL 
YES NULL 
YES NU LL 
YES NU LL 
YES NULL 

i n t (11) I YES I I NU LL 
- - - - - - --- - - - -+ - - - - - -+- - ---+- - - - - -

au to_i nc r e me n t 

I� I 
- - +- - - - - - - - - - --- - --+ 


