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Course Review held on: 10 July, 2001

Mech Engr 492

First-Class Capstone Design Project
Offered:  SPRING Semester Only

Number of Credit Hours:  3(2)

Prerequisites for this Course: ME 290 and C1C standing

Co-requisites for this Course: none

This Course is a Prerequisite for: none

This Course is required for Engr Mech and Mech Engr programs
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Course Director:  Lt Col Shoales

Instructors:  Capt Feland

1. COURSE DESCRIPTION 

Mech Engr 492.  First-Class Capstone Design Project.  3(2).  Capstone engineering design experience for the Engineering Mechanics and Mechanical Engineering majors.  Emphasis placed on the design process, complete analysis and technical communication in the creative development of a mechanical system.  The system is designed, fabricated and tested against performance specifications determined by faculty members.  Final report.  Prereq:  Mech Engr 290 and C1C standing.  (Administered by the Department of Engineering Mechanics.)  Sem hrs:  3 spring.

Textbook:  Otto and Wood, Product Design, Prentice Hall, 2001 was initially listed but publisher was unable to deliver—again—so ultimately none was required XE "Mechanical Engineering Major:course descriptions" \r "MechEngrCD" .

1.1 Goals and Objectives 

1.1.1 Course Goals - Cadets will apply a design methodology appropriate for solving an ill-defined mechanical engineering problem and effectively document and communicate the design process and solution.
1.1.2 Course Objectives – 

1.0 Be effective interdisciplinary team members and leaders.

2.0 Design a system as a solution to an ill-defined engineering problem.

2.1 Determine appropriate customer requirements for the given ill-defined problem.

2.2 Generate multiple solutions to meet the developed customer requirements.

2.2.1 Gather the information necessary to frame the previously identified problem.

2.3 Select the best solution from the cadet-generated set of solution concepts using standard selection approaches.

2.4 Develop a detailed design using proper engineering principles

3.0 Apply Engineering design principles by constructing a working prototype of their solution.

3.1 Demonstrate an ability to apply basic fabrication technique by constructing a working prototype of the design.

3.2 Apply basic manufacturability considerations to the design.

3.3 Test the prototype using standard test techniques.

3.4 Modify the design and prototype based on test results.

4.0 Effectively document and communicate their design solution.

4.1 Maintain a complete record of the design process in an engineering notebook.

4.2 Generate a complete, concise report describing the design process and final solution using accepted technical writing and drawing practices.

4.3 Conduct a professional presentation, which is both clear and concise using a format of the cadet’s choice.

Mapping to Program Curricular Outcomes – Course Objectives (CO) not written out due to extreme length.  Refer to Section 1.1.2 by CO number for verbiage.

	
	1a.  Application of the fundamental analysis concepts of engineering mechanics to solve engineering problems.
	1b.  Application of the fundamental analysis concepts of mechanical engineering to solve engineering problems
	2a.  Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions.
	2b.  Modeling, design, and fabrication techniques of thermal and mechanical systems under real-world conditions
	3a.  Use of contemporary engineering mechanics analysis, design, and test tools.
	3b.  Use of contemporary mechanical engineering analysis, design, and test tools
	4.  Experimental techniques to include test design, execution, data analysis and interpretation.
	5.  Written and oral communications skills.
	6.  Knowledge of ethical and professional responsibilities.
	7.  Breadth and depth of engineering knowledge and skills to effectively identify and solve the types of complex, interdisciplinary problems they will encounter as Air Force engineers.
	8.  Ability to be effective interdisciplinary team members and leaders.
	9.  Skills to be independent life-long learners while knowing when to seek help.
	10.  Knowledge of contemporary social, political, military, and engineering issues, as well as the role of Air Force engineering officers and citizens in our global society.
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1.2 Course Content – Course Syllabus (lessons mapped to course objectives)

	LSN
	Topic
	Course Objective

	1
	Course Introduction

· Tool box concept

· Shop training
	all

	2
	1st Hour: Requirements Definition

· Customer needs

· Requirements

· Specification

· Embodiment

2nd Hour: Customer Time
	all

	3
	1st Hour: Shop skills training 

2nd Hour: Team Building

· Team Assignment
	all

	4
	1st Hour: Shop skills training 

2nd Hour: Concept Generation and Modeling

· Brain storming

· Mind mapping
	all

	5
	1st Hour: Shop skills training 

2nd Hour: Concept Selection

· Pugh

· HOQ

· Weighted decision matrix
	all

	6
	1st hour: Shop Skills training

2nd Hour: Team Management
	all

	7
	System analysis

· Failure modes and effects analysis

· Robust design

· Design of experiments

· Optimization
	all

	8
	Design for X
	all

	9
	System Verification

· Design validation

· Sensor technology

· Sample size and error analysis

· Appropriate test planning and conduct

· Get-well plan
	all

	10
	Mechanisms Tool Box

· Linkages and Gizmos
	all

	11-34
	Cadet Design Topic Presentation and Project Time
	all

	35
	Prototype Demonstration
	all

	36-40
	System Refinement
	all

	41
	Final Project Presentations
	all

	42
	Assessment and Course Debrief
	all


1.2.1 Summary of Graded Events 

	Assessment Events
	Course Objective
	Number of Lessons
	Percent of Grade

	Personal Resume
	1
	1
	2

	Team Teach
	1, 4.3
	2
	5

	Requirement Document
	2.1
	3
	5

	Concept Selection
	2.2, 2.3
	2
	5

	Draft Specification
	2.4
	3
	5

	Requirements/Specification Correlation Matrix
	2.4
	2
	3

	Gantt Chart/Systems

Development Plan
	2.4
	3
	5

	Design Requirements Document
	1, 2, 4.1, 4.2
	All
	15

	System Verification
	1, 3 
	10
	15

	Battle
	1, 3
	5
	5

	Final Report/DRD
	1, 2, 3.4, 4.1, 4.2
	All
	25

	DP Presentations
	4.3
	
	5


1.3 Course Placement 

1.3.1 Course Flow Map  - 
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1.3.2 Prerequisites – At the start of AY 00-01, ME 290 was the only listed prerequisite.  This course addresses necessary topics of design methodologies and team skills.

1.3.3 Courses Fed – none

1.3.4 Replacements and Waivers  - Cadets participating in the intercollegiate design competition teams take ME 492Z instead of ME 492.

1.4 Course Policies  - The final project must be completed to get a passing grade for the course regardless of accumulated points from interim assessment events.  Team contribution by individuals using peer evaluations as one of the inputs is considered in the final grade.

1.5 General Course Delivery – Lessons were not used to re-teach material covered previously in the cadets academic program.  Short lessons were designed early on to dust off the cobwebs.  Additionally, peer instruction was used through team teaching lessons and individual topic presentations.  Whereas each student had covered slightly different engineering depth through varied choices of engineering options, these lessons were intended to add additional content and cross pollinate the topic knowledge between cadets.

The focus of the entire course this offering was around the design of a system to meet the need of an Airbase Ground Defense force multiplier.  Each of the three sections were divided into 2 groups.  Each group independently analyzed the customer need statement to develop requirements, specifications and their design.  The groups then prototyped the offensive and defensive capability in a “USAFA Bot” format with a simple remote control system.  Ultimately the groups competed against each other during the final design competition event (Battle).

1.6 Changes from Previous Offerings 

1.6.1 Add two course sub-objectives

1.4 Develop a detailed design using proper engineering principles

2.1 Demonstrate an ability to apply basic fabrication technique by constructing a working prototype of the design.

1.6.1.1 Done

1.6.2 Eliminate CAD lesson  

1.6.2.1 Done – shift in department to new AutoDesk front-end tool, Inventor, made this easy.  The relative user friendliness of this product eliminated the need to demonstrate.  Cadets with no previous experience made use of CAD in their designs with no formal instruction

1.6.3 Continue with Front-Loaded schedule but reduce formal turn-ins

1.6.3.1 Done – formal assessment events reduced from 32 to 12

1.6.4 Improve emphasis on design reporting

1.6.4.1 Done – Design Requirements Document (DRD) integrated from Lesson 1 on to Lesson 42.  All assessment events with the exception of the peer instructions items were simply an incremental portion of the larger DRD.

1.6.5 Have course policy discourage use of DF Training Devices and encourage cadet fabrication of projects.

1.6.5.1 Done -- Use of DF Training Devices outlawed.  Cadets the benefactors of department wide emphasis on manufacturing skills and better appreciated manufacturing design.

1.6.6 Change group composition and project focus

1.6.6.1 Same project for entire course adopted.  Inspired by Battle Bots(, the project consisted of a systems designed to be an Air Base Ground Defense Robotic Force Multiplier.  The system was to be a paper design based on customer inputs from the 302nd ABW Security Forces, stationed at Peterson AFB.  The offensive and defensive system in each system concept was then fabricated in a demonstrator prototype – christened USAFA Bots.  These prototypes were competed against each other in the Battle listed in the syllabus in Para 1.2.  This project more successfully pushed the students outside the box of their course work.  This was particularly true of the controls and electronics portion – an area in which they are significantly lacking in course work.  What limited circuits course work they do get in their programs is lacking in hands on lab work.  This project for most was their first practical experience with any sort of electronics fabrication.

1.6.6.2 The groups broke with the former department unofficial rule of three to four person limits.  Instead each section of 10 to12 was split in two to form groups.  Cadets benefited immensely from a broader experience base and more manpower to do the necessary research to complete the tasking.  .

1.7 Course Resources

1.7.1 Supplies – seven FM receiver/transmitter combos were purchased from Tower Hobbies at a cost of ~$140 each.  This provided one per group with one spare.  Additionally, each group was allowed $350 for supplies required to construct their prototype.

1.7.2 Equipment/Computers – nearly everything in the Applied Mechanics Lab as well as some resources of the Electrical Engineering lab.

1.7.3 Needs/Desires – 

1.7.3.1 More radio sets to support the increased enrollments in the EM and ME majors.

1.7.3.2 Geared motors of sufficient torque to drive a 150 lb robot.  Two/group to be issued.

1.7.3.3 More inclusive circuits store in our lab.

2. ASSESSMENT

2.1 Were the Course Objectives Achieved? 

2.1.1 Student and Instructor Assessment 

0 - strongly disagree, 1 - disagree, 2 - neutral, 3 - agree, 4 - strongly agree

	
	Cadets
	Other Inst
	CD

	1.0 Be effective interdisciplinary team members and leaders.
	3.4
	3.2
	3

	2.0 Design a system as a solution to an ill-defined engineering problem.
	3.4
	3.8
	3

	2.1 Determine appropriate customer requirements for the given ill-defined problem.
	3.0
	1.8
	2.5

	2.2 Generate multiple solutions to meet the developed customer requirements.
	3.2
	3.0
	2.5

	2.2.1 Gather the information necessary to frame the previously identified problem.
	3.2
	3.4
	3

	2.3 Select the best solution from the cadet-generated set of solution concepts using standard selection approaches.
	3.0
	1.0
	3

	2.4 Develop a detailed design using proper engineering principles
	3.0
	3.0
	3

	3.0 Apply Engineering design principles by constructing a working prototype of their solution.
	3.2
	3.4
	3.5

	3.1 Demonstrate an ability to apply basic fabrication technique by constructing a working prototype of the design.
	3.1
	3.5
	3.5

	3.2 Apply basic manufacturability considerations to the design.
	3.2
	2.6
	2

	3.3 Test the prototype using standard test techniques.
	3.1
	2.5
	2.5

	3.4 Modify the design and prototype based on test results.
	3.2
	3.0
	3.5

	4.0 Effectively document and communicate their design solution.
	3.0
	3.7
	3

	4.1 Maintain a complete record of the design process in an engineering notebook.
	2.7
	1.0
	2.5

	4.2 Generate a complete, concise report describing the design process and final solution using accepted technical writing and drawing practices.
	3.0
	3.8
	3

	4.3 Conduct a professional presentation, which is both clear and concise using a format of the cadet’s choice.
	3.0
	3.4
	3


2.1.2 Assessment Based Upon Graded Events  

	Assessment Events
	Course Objective
	Average Score
	Percent of Grade

	Personal Resume
	1
	92
	2

	Team Teach
	1, 4.3
	86
	5

	Requirement Document
	2.1
	84
	5

	Concept Selection
	2.2, 2.3
	79
	5

	Draft Specification
	2.4
	75
	5

	Requirements/Specification Correlation Matrix
	2.4
	93
	3

	Gantt Chart/Systems

Development Plan
	2.4
	93
	5

	Mid-Term Design Requirements Document
	1, 2, 4.1, 4.2
	89
	15

	System Verification
	1, 3 
	100
	15

	Battle
	1, 3
	90
	5

	Final Report/DRD
	1, 2, 3.4, 4.1, 4.2
	84
	25

	DP Presentations
	4.3
	84
	5


2.1.3 Other Student Assessment (Standard Course Critique)

3- Fair; 4 – Good; 5 – Very Good; 6 – Excellent

	Instructor
	00 Avg
	01 Avg

	1. Ability to stimulate interest
	4.5
	5.1

	2.  Quality and timeliness of feedback
	4.8
	4.7

	3.  Ability to provide clear, well-organized instructions
	4.8
	5.0

	4.  Ability to present alternative explanations
	4.8
	5.1

	5.  Use of examples and illustrations
	4.9
	5.1

	6.  Value of questions and problems raised
	4.7
	5.2

	7.  Knowledge of course material
	5.1
	5.4

	8.  Military role model
	5.1
	5.1

	9.  Encouragement given students to express themselves
	5
	5.3

	10.  Concern for student learning
	5.1
	5.3

	11.  Availability for extra help
	4.9
	5.3

	12.  Enthusiasm
	4.9
	5.5

	Course
	
	

	13.  Organization
	4
	5.1

	14.  Clarity of course objectives and requirements
	3.8
	4.8

	15.  Degree which course met stated objective
	3.9
	5.0

	16.  Intellectual challenge, encouragement of indep. thought
	4.6
	5.3

	17.  Reasonableness
	3.8
	5.2

	18.  Evaluative and grading techniques
	4.1
	5.0

	19.  Quality and usefulness of course text
	2.4
	4.0

	General Evaluation
	
	

	20.  Course as a whole
	4
	5.4

	21.  Relevance and usefulness 
	4.5
	5.3

	22.  Amount learned in course
	4
	5.3

	23.  Instructor’s effectiveness in facilitating learning
	4.3
	5.2
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2.1.4  Other Student Assessment – answers to the following questions:

2.1.4.1 What surprised me the most about my experiences in ME 492 was…
· The fact that our Bot failed by Mechanics not EE

· We actually had a working Bot

· Our Bot didn’t work

· How fast a simple design got really complicated and confusing

· How difficult teams can be

· The unforeseen complications with controls

· The way we all worked together as a team and helped each other out in all ways

· How hard this stuff is to design and build

· The ability of our group to work well

· It actually was fun even though it was a lot of work

· I was surprised that we all got it to work almost exactly as planned

· How much I could learn about electrical stuff

· Simplicity worked best

· Everyone working together, unlike Engr 410

2.1.4.2 What I was least prepared for in ME 492 was…
· Controls and EE (times 18)

· “What’s a servo?”

· The time required to get the Bot working and the amount of work on weekends (times 2)

· The group stuff (times 3)

2.1.4.3 The most rewarding part of ME 492 was…
· Building stuff with my own two hands

· Finishing the Bot, getting the Bot to work, first time our Bot moved under its own power, building a product that worked (universal comment)

· The competition

· Winning

· Group interaction

2.1.4.4 If I were the ME 492 Course Director I would…
· Make cadet brief progress more often

· Keep the USAFA Bots  (times 12)

· Use this year’s Bots for aggressors

· More money (times 5)

· Get rid of instructor lessons

· Start building earlier

· Be more clear on expectation

· Lose the “system” requirement

· Fantastic course, keep it the same

2.1.5 Other Course Director Assessment

· The USAFA Bots idea was a huge success. Referring to the Section 2.1.3 and paraphrasing a ‘70s vintage Quaker Oats commercial – “Hey Mikey, they like it!”  The platform of the Bot prototype and the pending battle was a huge motivator.  My philosophy of capstone is that it should give students an opportunity to be engineers before they are required to.  In support of this philosophy, just as with practicing engineers they should be pushed as far outside their topical comfort zone as possible.  The requirement of learning controls and rudimentary circuits was met with fervor because they truly wanted to be competitive in battle.

· The larger groups made the whole concept of capstone design function like never before.  Cadets got to act as an actual engineering design team.  Groups were large enough that the combined experiences of the group covered our entire spectrum of upper division majors course.  This made the groups far more capable of dealing with all aspects of the system design while at the same time freeing members up to perform research in areas were no previous or marginal experience existed (i.e. circuits and controls).

· The system design requirement was not well received by the cadets and was a continuous battle throughout the semester to get it addressed by all groups.  The desire was to simply address the prototype (USAFA Bot).  This was largely my fault in that I failed to address the system design requirement (AF Air Base Ground Defense Robotic Force Multiplier) first and then lead into the down scoped prototype requirement of demonstrating to elements of the system (USAFA Bot was to demonstrate offensive/defensive capability).

· Good reliable motors that suit the need should be provided as GFE to the teams.  I resisted this suggested from Capt Feland early on in the semester as I felt it would drive the design in the same direction.  As things worked out and the “cadet think” took over, all groups went with the same motors yet all had dramatically different designs.  Excessive problems occurred with cheap Harbor Freight (Chinese produced) drill motors.  While reliability issues, vendor selection and budget management were all valuable lessons.  The magnitude of the problems with this one component over emphasized this particular learning experience.

2.1.6 Other Instructor Assessment (Capt Feland)

2.1.6.1 Specific Comments

· To echo the discussion of the motors above, I agreed that we should provide a “stock” motor for use.  The motors used actually weren’t as bad as the press would have you think.  The main problems with motor failures came with poor motor mounting and drive-train interface design.  Without proper driveshaft support, incredible loads were put on the motors due to side loads and bending of the drive shaft.  The end result was these cheap motors didn’t last long in that environment.  Better motors would last a bit longer in that environment but it would be better to modify the environment.  Better design would easily extend the life and usefulness of any power plant selected.

· I also echo the comments on maintaining the system level design of the Airbase Defense system.  Abstracting to address all the requirements of fielding an operational system is a critical exercise for the cadets.  It is a system much larger than anything they have had to consider and proves to them they can use their design toolboxes for projects of any scale.  Additionally the goal is to increase their understand of the evolution of the design through requirements, specifications, and embodiment.  I also agree that introducing the course in the context of a system level design/subsystem prototype will improve the cadet reception to the idea.

· We should also formalize and track their schedules better.  One of the goals of this last offering was to allow the teams the chance to define their own schedule and then hold them to it, with bonuses for beating their schedule and grade hits for slips in their schedule.  This was successfully implemented in 492Z this year.  The cadets realized the gravity of their new found freedom and really stepped up to the plate.  It was difficult for the instructors to devote the time to this considering their incredible schedules during the semester.

· Seems like the mini-briefs were a huge success in both increasing cadet learning but also increasing course content without a large load on the instructors.  I forced my cadets to choose only manufacturing processes for their presentations.  This was to address the gap in manufacturing currently in the curriculum.  Lt Col Shoales’ section covered topics that would assist the cadet teams in the design and construction of their bots.  Both approaches have merit.  I would suggest increasing the number and depth of the team teaches while eliminating instructor lessons.  This would put the cadets in the hot seat for reviewing the previous design curriculum while also increasing familiarity with advanced design topics, like function structures, design optimization, DFX, etc.  This extensive use of Peer-to-peer learning allows for exponential increases in material covered in the course.

· With respect to the use of a design notebook, maybe we should do one lecture on the importance and usefulness of the design notebook.  Additionally we could use this forum to cover intellectual property issues, patent searches, etc….

· I think the Design Document was a great success.  Marketing the efforts as a medium for the cadet teams to take credit for their work is a tremendous motivator.  I used in my courses interim turn-ins for no credit to provide in process feedback to the students.  For most of the cadets this was the first time they had developed such a comprehensive document and this interim review improved the quality of their document.

· I would recommend against having a store of heavy-duty relays for the cadets to use.  Selecting motors for them I think is a marvelous idea but the relays drive a particular solution for the control system.  We now know where to find large current relays to use in the control system if the cadet team designs call for them.  We need to let them explore the EE solution space.  Sooooo much learning took place this year due to their explorations.

· Another suggestion that comes to mind is required written evaluation and summarization of cadet presentations.  This gives the instructor as well as the presenters a value source of feedback.

· This year we set up shared folders on the K: drive for all the USAFA Bot design teams.  This was critical to support team collaboration and asynchronous file sharing.  I’ll teach Ultra Dave how to do it before I leave.

2.1.6.2 What surprised me the most about my experiences in ME 492 was…
· How terrible it was taking the Baja Section

2.1.6.3 What I was least prepared for in ME 492 was…
· Teaching the Baja Section

2.1.6.4 The most rewarding part of ME 492 was…
· The last day of class with the Baja Section

2.1.6.5 If I were the ME 492 Course Director I would…
· Increase the advance design content

2.2 
Are the Course Goals/Objectives Appropriate? 

· The course goal is in line with the intent of a capstone-engineering course.

· Although the course objectives cover the body of knowledge for the course and serve the course goal they do not lend themselves to effective assessment.  The high detailed called out in the sub-objectives not only drive the lesson content but to a large extent the instructional technique.  The objectives should capture portions of the course goal that are continuously assessable without dictating the method by which the course director, the instructors or the students choose to approach the design situation. .

2.3 Time Survey Data – none

2.4 Grade History Data 
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2.5 Were Previous Recommendations Appropriate? 

· Addition of sub-objectives cited in 1.6.1 adds detail that is more appropriate to instructional technique.   Such statements are more guidance for the lessons rather than course objectives.  These sub-objectives and along with the others are difficult to assess independent from the primary objectives listed.  See Section 3.2.

· Addition of “team skills” objectives necessary as it speaks to one of the traditional primary thrust of this course as well as being one of the best places in the program to assess our team PCO.

· All other administrative objectives were implemented and were successful. 

3. RECOMMENDED CHANGES 

3.1 Changes to Course Goals -- none

3.2 Changes to Course Objectives

3.2.1   Recommendation  – Replace current set with the following:

1. Given a statement of customer need, cadets design a system to satisfy that need based on commercial product development best practices.

2. Cadets will demonstrate the ability to effectively communicate their design.

3. Cadets will demonstrate the ability to fabricate a functioning prototype of their design.

4. Cadets will demonstrate the ability to be effective interdisciplinary team members and leaders.

Supporting Data

· Significant overlap between course objectives and assessment events make independent assessment vague

· Current set of objectives drive the lesson content beyond the level required to support the course goal and therefore the program curricular outcomes

· Excessive detail in sub-objectives can lead future course objectives to artificially inflate the number of assessment events beyond that which is necessary to determine success of the course 

Desired Outcome – more straight forward assessment of course

3.3 Changes to Course Content -none

3.4 Changes to Course Delivery – none

Recommendation 

- Keep all changes outlined in 1.6.6 relative to USAFA Bots design and group composition.

Supporting Data

- It works!!  Fully integrate all aspects of the engineering program for both majors.  Adaptable to changing needs of the capstone design.  For example the inability of DFAN to provide what they feel to be sufficient thermal design experiences in their course. Such design work can be easily incorporated into USAFA Bots.

Desired Outcome

- Optimize the capstone experience.  

3.5 Changes to Course Administration (Graded Events) 

Recommendation 

- Core graded (assessment) events should consist of:

· The Design Requirements Document (DRD)

· The Final Operable Product

· The briefed DRD presentation 

- All other graded events should be used only as interim assessment of progress towards timely completion of the three core assessment events.

Supporting Data

- This is more or less the system that was employed during the 00-01 AY but it is a philosophy worthy of emphasis.  The technique supported desired outcome of having cadets choose the design tools that best suited their systems design rather than dictating their path through the design process.   Grades can be as punitive or rewarding as need be to keep cadets on track for success.

Desired Outcome

- Cadets not focused on filling dozens of squares in some huge grade matrix but rather better see each step as part of the whole process.  Grading of interim events becomes true feedback to helping them achieve success.  

3.6 Changes to Course Policies – 

Recommendation 

- Make individual presentations emphasize relevant manufacturing techniques.  Exceptions could be granted by course director for special topics of interest such as cadet research programs.

Supporting Data

- These topics add to the overall value of the course and support the department goal of improving manufacturing content and improve.  Peer teaching also helps expand the global knowledge of each section through shared experiences.

Desired Outcome

- Improve quality of course.  

3.7 Recommendations to Curriculum Assessment Committee – 

3.7.1 Recommendation 

- Make a common set of objectives for all department capstone courses 

Supporting Data

- Capstone courses all support common goal for our engineering programs.  Objectives should not be dependent on type of project chosen to complete capstone program requirements.

Desired Outcome

· Common thread of objectives will better serve assessment of program success.  

3.7.2 Recommendation

- Add the following to the ME 491 pre-reqs:  EM 320 (dynamics),  EM 330 (structures), and EM 350 (mechanical behavior of materials).  Also add a co-req of EM 460 or Aero Engr 471 (experimental mechanics).

Supporting Data

- All of these topics are required prerequisite knowledge to adequately design and test the products during ME 492.

Desired Outcome

- Will ensure teams are equipped with members that can adequately and accurately design the product with increased probability of success in ME 492

Comments

- Already accomplished during fall 00 Curriculum Change

3.8 Course Review Results 

3.8.1 Attendees:
Col Fisher (Dept Head), Lt Col Shoales (CD and Curriculum Deputy), Maj Hansen (Structures Div Chief), Maj Butkus (Materials Div Chief), Maj Fawaz (Systems Div Chief), Maj Bearden (Lab Director), Dr Dennis (EM Program Coordinator), Capt Idle, Capt Borchert, Dr Jensen, Capt Feland

3.8.2 Discussion/Decisions

3.8.2.1 Concur with combination of 3.2 and 3.7.1—all three capstone courses will share the common set of COs

3.8.2.2 Recommendations to Delivery, Administration and Policies endorsed.
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EM120

		4.1		4.6		4.6		4.5

		4.3		4.7		4.7		4.7

		4.1		4.8		4.7		4.7

		4.2		4.7		4.7		4.7

		4.5		4.9		4.9		4.8

		4.4		4.7		4.6		4.7

		5.2		5.4		5.3		5.3

		4.7		5		4.9		5

		4.4		4.8		4.8		4.8

		4.3		4.9		4.8		4.8

		4.7		5.1		4.9		5.1

		4.6		5.2		5.2		5.1

		4.1		4.4		4.5		4.4

		4		4.3		4.5		4.4

		4.1		4.4		4.5		4.4

		4.3		4.5		4.6		4.4

		4		4.3		4.4		4.3

		3.9		4.3		4.3		4.3

		3.7		4.1		3.9		3.9

		3.9		4.3		4.4		4.1

		4.1		4.3		4.4		4.1

		4.1		4.4		4.4		4.4

		4.1		4.8		4.6		4.6



EM 120

EM 120 Spring 99

EM 120 Fall 99

EM 120 Spring 00

EM 120 Fall 00

Question



EM 120FR

		5.2

		5.2

		5.1

		5

		5.3

		5

		5.5

		5.5

		5.1

		5.1

		5.2

		5.5

		4.9

		5

		5.1

		4.9

		4.9

		5

		4.4

		5.1

		4.9

		4.9

		5.3



EM 120FR 120FR 120FR
EM 120FR

EM 120FR Fall 00

Question



EM290

		5.2		4.5		5.6		4.7

		4.8		4.2		4.9		4.2

		5.1		4.1		5		4.4

		5		4.3		5.4		4.6

		5.3		4.7		5.5		4.8

		5.1		4.6		5.4		4.7

		5.2		4.9		5.8		4.9

		5.3		4.6		5.3		5.1

		5.2		4.7		5.7		5

		5.2		4.5		5.6		4.9

		5.4		4.6		5.6		4.6

		5.6		5.1		5.9		5.4

		4.7		3.7		4.7		3.8

		4.6		3.8		4.6		3.8

		4.8		4		5.1		4.2

		5.3		4.7		5.7		5.1

		4.2		3.3		4.9		4.3

		4.4		3.4		4.8		3.9

		3.8		3.1		3.9		3.5

		4.8		3.8		5.5		4.5

		5		4.3		5.6		5

		5		4.4		5.4		4.8

		5.1		4.2		5.6		4.5



EM 290 Fall 99

ME 290 Spring 00

ME 290 Fall 00

ME 290 Spring 01

Question

ME 290



EM320

		4.2		4.9		4.6		4.3		5

		4.6		5		4.8		4.8		4.9

		4.2		5.1		4.5		4.5		4.9

		4.1		5.1		4.8		4.4		4.9

		4.5		5.2		5		4.6		5.1

		4.5		5		4.7		4.5		5

		4.4		5.5		5.4		5.4		5.5

		5		5.5		5.2		4.9		5.3

		4.5		5.2		5		4.6		5.1

		4.5		5.3		5		4.5		5

		4.8		5.2		5.3		4.8		5.1

		4.9		5.3		5		4.8		5.4

		3.5		4.7		4.2		4.1		4.4

		3.4		4.7		4.1		3.9		4.3

		3.6		4.7		4.1		4.1		4.4

		4.3		4.9		4.8		4.6		4.8

		2.9		4.1		3.3		3.1		3.9

		3.3		4.5		3.8		3.7		4.2

		3.7		4.7		3.7		3.8		4

		3.4		4.6		3.5		3.7		4.3

		4.1		4.7		4.1		4.3		4.5

		4.1		4.9		4.2		4.3		4.7

		4.1		5.2		4.8		4.3		4.9



EM 320 Spring 99

EM 320 Fall 99

EM 320 Spring 00

EM 320 Fall 00

EM 320 Spring 01

Question

EM 320



EM330

		4.6		4.6		4.3		4.6

		5.2		4.7		5		5.1

		5		4.7		4.7		4.9

		4.8		4.5		4.5		4.8

		5		4.8		4.8		4.9

		4.7		4.6		4.6		4.8

		5.4		5.4		5.3		5.3

		5.2		4.8		5.1		5.2

		4.8		4.6		4.7		4.7

		4.8		4.6		4.6		4.8

		5		4.9		4.9		5

		4.8		5.1		4.9		5

		4.5		4.5		4.6		4.6

		4.6		4.54		4.6		4.5

		4.6		0.4		4.6		4.5

		4.6		4.4		4.4		4.6

		4.6		3.9		3.8		4.2

		4.6		4.1		4.3		4.5

		4.2		4		4.5		4.6

		4.6		4		4.3		4.5

		4.8		4.4		4.6		4.9

		4.8		4.5		4.7		4.8

		4.8		4.6		4.6		4.7



EM 330 Spring 99

EM 330 Fall 99

EM 330 Spring 00

EM 330 Fall 00

Question

EM 330



EM331

		4.4		4.1		4.5		4.2

		4.9		5.1		5.2		5

		4.9		4.8		4.9		4.6

		4.7		4.6		4.6		4.3

		4.9		4.7		4.8		4.7

		4.7		4.5		4.7		4.4

		5.3		5.3		5.6		4.8

		4.9		4.8		5.1		4.9

		4.6		4.3		4.5		4.6

		4.5		4.3		4.8		4.6

		4.7		4.7		5.1		5

		4.8		4.7		4.8		4.7

		4.6		4.5		4.6		4.4

		4.5		4.2		4.6		4.3

		4.5		4.36		4.6		4.4

		4.5		4.3		4.7		4.4

		4.3		4.4		4.6		4.3

		4.4		4		4.2		4.3

		3.5		3.5		4.4		4.2

		4.4		4.2		4.3		4.2

		4.4		4.4		4.7		4.4

		4.4		4.3		4.7		4.5

		4.6		4.4		4.6		4.6



EM 331 Fall 95

EM 331 Spring 96

EM 331 Spring 97

EM 331 Fall 97

Question

EM 331



EM332

		3.7		4.9		5.1		4.7		4.8		4.6

		3		5.2		5		4.8		4.7		5

		3.9		5.2		5.2		5		4.9		4.8

		3.8		5.1		5.1		5		4.7		4.5

		4.1		5.1		5.2		5		4.9		4.7

		3.7		5.1		5.1		5.1		4.9		4.8

		4.2		5.6		5.6		5.4		5.5		5.6

		4.5		5.4		5.7		5.5		5.3		5.2

		4.1		5.1		5.1		5		4.8		4.6

		4.1		5.3		5.2		5.1		4.8		4.6

		4.2		5.4		5.3		5.4		5.1		4.8

		4.2		5.4		5.5		5.1		5.2		5.2

		3.7		4.7		4.7		4.3		4.2		4.6

		3.4		4.6		4.6		4.4		4.1		4.4

		3.5		4.7		4.7		4.4		4.2		4.4

		3.7		4.9		5		4.8		4.5		4.8

		3		4.4		4		3.3		3.3		3.6

		2.8		4.5		4.4		4.3		3.9		4.3

		3.8		3.8		3.5		2.8		3.4		3

		3.4		4.5		4.5		4.2		4.1		4.3

		3.7		4.8		4.8		4.5		4.2		4.5

		3.7		4.7		4.6		4.6		4.4		4.5

		3.6		4.9		5.1		5		4.7		4.7



EM 332 Spring 97

EM 332 Fall 97

EM 332 Spring 98

EM 332 Spring 99

EM 332 Spring 00

EM 332 Spring 01

Question

EM 332



EM335

		4.1		4.1		3.5		3

		5.3		5.5		5.7		5.1

		5.3		5		4.9		4.8

		4.9		4.9		4.9		4.4

		5.1		5		4.8		4.6

		4.7		4.8		4.7		4.3

		5.9		5.8		5.8		5.9

		5.5		5.1		5.4		5.1

		4.2		4		4.2		3.7

		4.8		4.9		5.3		4.3

		5.5		5.3		5.4		5

		4.5		4		4		3.4

		4.8		4.4		4.6		3.9

		4.5		4.2		4.3		3.3

		4.6		4.5		4.2		3.7

		4.9		4.8		4.3		4.3

		4.1		4.5		4.5		4.3

		4.5		4.7		4.9		3.9

		4.6		4.1		4.3		2.8

		4.2		4.4		4.4		3.2

		4.3		4.6		4.5		2.9

		4.5		4.6		4.3		3.2

		5		4.8		4.6		3.8



EM 335 Spring 95

EM 335 Spring 96

EM 335 Spring 97

EM 335 Spring 98

Question

EM 335



EM340

		4.6		4.3		5.3		4.1		4.5

		4.1		4.7		5.3		4.4		4.1

		4.7		4.8		5.5		4.4		4.7

		4.8		4.6		5.3		4.4		4.7

		4.9		4.9		5.5		4.6		4.8

		4.8		4.5		5		4.6		4.4

		5.1		5		5.6		5.4		5.5

		5		4.8		5.6		4.9		4.8

		5		4.7		5.3		4.7		4.4

		4.9		4.7		5.4		4.4		4.6

		5.1		4.8		5.4		4.9		4.6

		5.4		5.3		5.6		4.9		4.8

		4.4		4.6		4.9		3.6		4.1

		4.3		4.5		4.9		3.6		3.9

		4.3		4.7		4.9		3.8		4.1

		4.6		4.2		5		4.2		4

		4.6		4.5		4.8		3.8		3.9

		4.4		4.3		4.9		3.8		3.8

		4.5		4.3		4.7		4		4

		4.5		4.2		5		3.8		4.1

		4.6		4.3		5.2		4.2		4.2

		4.6		4.5		5.1		4.2		4.4

		4.7		4.4		5.4		4.2		4.7



EM 340 Fall 97

EM 340 Spring 98

EM 340 Spring 99

EM 340 Spring 00

EM 340 Spring 01

Question

EM 340



EM350

		4.1		5.2		3.9		4.7

		4.5		5.1		4.5		5

		4.5		5.3		4.3		5.3

		4.5		5.2		4.3		5.1

		4.8		5.2		4.3		5

		4.6		5.2		4.1		5

		5.7		5.5		5.4		5.6

		5.2		5.2		4.7		5.2

		4.4		5.2		4.2		4.8

		4.6		5		4.3		4.9

		4.9		5.4		4.9		5.1

		4.7		5.5		4.8		5.3

		4.6		4.9		3.9		4.6

		4.5		4.9		3.8		4.6

		4.6		5.1		3.9		4.7

		4.6		5		4.1		4.6

		3.7		4.2		3.3		4.2

		4.3		4.6		3.5		4.2

		4.8		5.1		3.7		4.8

		4.2		4.9		3.5		4.7

		4.8		5.2		4.2		4.7

		4.8		5		3.9		4.8

		4.3		5.3		4.2		4.9



EM 350 Fall 99

EM 350 Spring 00

EM 350 Fall 00

EM 350 Spring 01

Question

EM 350



EM390

		5		5.1		5.3		5.2

		5.1		5		5.3		5.2

		5		5.2		5.3		5.1

		5		5.1		5.3		5.1

		5.2		5.3		5.5		5.3

		5		5.1		5.4		5.1

		5.2		5.4		5.7		5.1

		5.3		5.3		5.5		5.5

		5.1		5.1		5.3		5.4

		5		5		5.3		5.3

		5.2		5.2		5.4		5.4

		5.3		5.3		5.6		5.6

		4.9		4.8		5		4.7

		4.9		4.7		4.7		4.6

		5		4.7		4.7		4.8

		4.9		4.6		4.9		4.7

		4.9		4.5		4.7		4.5

		4.9		4.5		4.4		4.3

		5.1		4.9		5.1		4.6

		5.2		4.8		5.2		4.9

		5.4		5.1		5.5		5.4

		5.3		5		5.4		5.2

		5.1		5.1		5.3		5.1



EM 390 Spring 96

EM 390 Spring 97

EM 390 Spring 98

EM 390 Spring 99

Question

EM 390



EM421

		5.5		4		5.2		4.8

		5.3		4.4		5.3		5

		5.6		3.5		5.3		5.1

		5.4		3.7		5.3		5.1

		5.4		3.6		5		5.1

		5.2		3.6		5.2		4.8

		5.6		5.2		5.3		5.4

		5.5		4.2		5.8		5.2

		5.7		3.7		5.7		5.1

		5.6		4		6		5.3

		5.5		4.3		5.5		5.4

		5.8		4.5		5.5		5.5

		5.1		2.8		4.3		4.8

		5.4		3.1		4.5		4.7

		5.1		3.3		5		4.6

		5		4.1		5.7		4.9

		4.9		3.1		5		4.9

		4.9		3.5		4.7		4.5

		4.5		2.9		4.7		5.5

		4.6		3.3		4.7		4.9

		4.9		4.1		5		4.6

		4.9		3.1		5.3		4.8

		5.5		3.5		5.5		5.3



EM 421 Spring 96

EM 421 Spring 97

EM 421 Spring 99

EM 421 Spring 01

Question

EM 421



EM431

		4.5		5.3		4.9		4.9

		4.8		5.4		5.4		5

		4.1		5.4		5.2		5.1

		4.2		5.4		4.8		4.6

		4.3		5.2		5.2		4.9

		4.6		5.1		5.3		4.9

		5		5.6		5.7		5

		4.9		5.8		5.3		5.4

		5.2		5.3		5.1		4.9

		5		5.3		5.3		5.1

		5		5.2		5.3		5.3

		4.8		5.2		5.2		5.4

		4.3		5.1		4.8		5.1

		4.1		5.1		4.7		4.7

		4.3		5.1		5		5

		5		5.1		5		4.9

		4		4.6		5.2		4.6

		4.1		4.8		5		4.9

		4.3		4.9		3.1		4.1

		4.3		4.8		5		5.1

		4.8		5.1		5.3		5.1

		4.7		5.2		5.5		5.4

		4.3		5.3		5.3		5.1



EM 431 Fall 98

EM 431 Fall 99

EM 431 Fall 00

EM431 Spring 01

Question

EM 431



EM432

		5.5		4.9		5.6		4.2		5.3

		5.5		5.5		5.4		5.3		5.2

		5.4		5.4		5.2		4.6		5.3

		5.5		5.3		5		4.2		5

		5.3		5.1		5.2		5		5.5

		5.3		5.1		5.4		4.6		5.2

		5.7		5.6		5.4		5.6		5.5

		5.6		5.5		5.4		4.4		5

		5.2		5.5		5.4		5		5.3

		5.2		5.3		5.2		5.2		5

		5.4		5.3		5.2		4.6		5.3

		5.7		5.4		5.4		5.2		5.8

		4.8		4.9		5.4		4.4		4.7

		5		4.8		5.2		4.4		5

		5.3		4.9		5.2		4.4		5

		5.7		5.5		5.2		4.8		5.7

		5.1		5		5.2		4.8		5.3

		5.4		4.9		5.6		4.8		5.5

		4.9		4.9		5.6		3.2		4.7

		5.5		4.8		5.4		4.2		5.5

		5.6		5		5.4		4.4		5.7

		5.5		4.8		5.2		4.8		5.5

		5.6		4.9		5.2		4.8		5.3



EM 432 Spring 95

EM 432 Spring 96

EM 432 Spring 97

EM 432 Spring 98

EM 432 Spring 01

Question

EM 432



EM440

		4.1		4		3.8		4.5

		2.6		3.4		3.6		3.5

		3.8		4.6		4.1		4.8

		4.3		4.6		4.4		5

		4.4		4.9		4.3		5

		4.1		4.6		4.3		4.8

		4.9		5.2		5.8		5.5

		4.6		5.1		4.8		5.3

		4.3		4.6		4.5		5.5

		4.4		4.8		4.8		5.3

		4.6		4.8		4.8		5.8

		4.6		4.6		4.8		5.5

		3.9		4.1		4		4.5

		3.6		4		3.9		2.5

		4		4.1		4		3.3

		4		4.3		4.1		5

		2.9		3.6		3.2		3

		3.4		4		3.5		4.8

		2.3		3.2		2.8		4.5

		4		4.2		3.9		4.3

		4.4		4.4		4		4.8

		4.4		4.6		3.7		4.8

		3.9		4.6		4		4.8



EM 440 Fall 97

EM 440 Spring 99

EM 440 Fall 99

EM 440 Fall 00

Question

EM 440



EM445

		5.6		5.2		3.3		4.7

		4.1		4.3		4		4

		5.4		5.4		3.5		4.8

		5.5		5.7		4		4.8

		5.6		5.5		3.5		5

		5.4		5.5		3.8		5.2

		5.7		6		4.5		5.8

		5.5		5.3		3.8		5

		5.4		5.7		4		5.3

		5.6		5.3		4.3		5.3

		5.5		5.2		3.5		5.5

		5.7		5.4		4		5.3

		5		4.6		3		4.5

		4.9		4.5		3		4.3

		5		4.8		4		4.3

		5.5		5.7		4.5		5.5

		4.6		4.7		3.5		3.7

		4.7		4.8		3.8		4

		5		5.1		4.5		4.8

		5.4		4.9		3.8		4.7

		5.4		5.4		4.3		5

		5.6		5.2		4		5.2

		5.6		5.2		3.5		5



EM 445 Spring 97

EM 445 Spring 98

ME 445 Spring 00

Spring 01

Question

EM 445



EM450

		5.2		4.9		4.9		5.5

		4.7		4.5		5.4		5.4

		5.2		5.4		5.4		5.5

		5.4		5.1		5.3		5.4

		5.5		5.3		5.3		5.5

		5.3		5		5.1		5.2

		5.8		5.5		5.5		5.8

		5.6		5.5		5.6		5.7

		5.3		5.1		5.1		5.4

		5.3		5		5.4		5.4

		5.3		5.4		5.4		5.5

		5.4		5.2		5.4		5.5

		4.8		4.2		5.1		5.4

		5.1		4		5.3		5.5

		5		4.4		5.1		5.5

		5.2		4.6		5.3		5.5

		5.2		4.2		5		5.5

		4.8		4.8		5		5.2

		4.8		3.9		5		4.2

		4.9		4.6		4.5		5.4

		5.1		5		5.4		5.5

		5.1		4.7		5		5.5

		5.3		5		5.3		5.6



EM 450 Spring 98

EM 450 Spring 99

EM 450 Fall 99

EM 450 Fall 00

Question

EM 450



EM460

		4.9		3.7		4.3		4.7

		4.7		4.4		4.5		4.8

		4.9		4.1		4.3		4.9

		4.9		4.2		4.4		4.8

		4.9		4.4		4.5		5.1

		4.8		4.2		4.6		4.7

		5.7		4.8		5.1		5

		5.4		4.8		4.9		5.1

		4.9		4.1		4.7		4.9

		5.2		4.4		5		5

		5.3		4.8		5		5.1

		5.5		4.5		5		5.1

		4.5		3.5		3.9		4.6

		4.1		3.3		3.8		4.5

		4.4		3.5		4		4.5

		5		4.1		4.5		4.8

		4.3		3.4		3.8		4.3

		4.3		3.7		4.1		4.5

		2.7		3.4		2.8		3.8

		4.5		3.4		3.9		4.5

		4.9		3.9		4.3		4.7

		5.1		3.8		4.1		4.6

		5		4		4.3		4.8



EM 460 Fall 97

EM 460 Fall 98

EM 460 Fall 99

EM 460 Fall 00

Question

EM 460



EM470

		4.3		4.9		4.7		4.9		4.7

		4.5		5.2		4.8		5		4.8

		4		5.2		4.8		4.8		4.8

		4.2		5.2		4.8		4.9		4.8

		4.5		5.5		4.9		4.8		5

		4.2		5.2		4.8		5		4.8

		4.5		5.5		5.6		5.2		5.4

		5		5.6		5		5.7		5.1

		4.7		5.2		4.8		4.9		4.9

		5		5.3		4.7		4.8		4.9

		5.2		5.4		5.1		4.5		5.1

		4.9		5.4		4.9		5		5.2

		4		4.7		4.3		4.6		4.5

		3.9		4.7		4.2		4.5		4.5

		4		4.9		4.3		4.5		4.6

		4.3		5.4		4.4		5.4		4.7

		3.2		4.4		4		4.4		4.4

		3.4		4.6		4.1		4.7		4.4

		4		4.2		4.5		3.9		4.1

		4.1		4.8		4.2		5		4.6

		4.7		5.2		4.6		5.5		4.7

		4.6		5.2		4.5		5		4.8

		4		5.3		4.4		5.5		4.9
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ME 370 Sp 00
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Question

EM 470



EM 490

		5.7		3.9		5.6

		5.4		4.1		5.5

		5.7		3.9		5.7

		5.6		3.9		5.6

		5.9		4.2		5.7

		5.7		4.1		5.7

		5.9		4.6		5.9

		5.7		4.7		5.7

		5.7		4.6		5.5

		5.7		4.4		5.7

		5.7		4.6		5.6

		5.9		4.8		5.7

		5.1		3.6		5.4

		5.1		3.5		5.5

		5.6		3.8		5.6

		5.1		3.9		5.5

		5.6		3.8		5.6

		5.7		3.6		5.6

		5		4		5.1

		5.7		3.8		5.7

		5.9		4.5		5.9

		5.7		4.2		5.6

		5.7		3.8		5.7



ME 490 Fall 98

ME 490 Fall 99

ME 490 Fall 00

Question

EM 490



EM 491

		4.9		5

		5.1		5.1

		4.8		5.2

		4.8		5.1

		4.9		5.1

		4.9		5.1

		5.2		5.4

		5.4		5.5

		5.1		5.3

		5.3		5.2

		5.4		5.3

		5.2		5.3

		4.6		4.9

		4.5		4.9

		4.6		5

		5.3		5.5

		3.5		4.8

		4.3		5.1

		2.4		3.7

		4.8		4.8

		5.3		5.3

		5.3		5.3

		4.7		5.1



EM 491 Fall 99

EM 491 Fall 00

Question

EM 491



EM492

		4.3		4.3		4.3		4.5		5.1

		4.7		4.4		4.6		4.8		4.7

		4.5		4.3		4.4		4.8		5

		4.3		4.5		4.3		4.8		5.1

		4.5		4.4		4.7		4.9		5.1

		4.6		4.3		4.7		4.7		5.2

		4.9		4.9		4.9		5.1		5.4

		4.8		5		4.8		5.1		5.1

		4.6		4.5		4.7		5		5.3

		4.5		4.5		4.6		5.1		5.3

		4.5		4.5		5		4.9		5.3

		4.7		4.7		4.8		4.9		5.5

		4.4		3.6		3.6		4		5.1

		4.4		3.6		3.6		3.8		4.8

		4.5		3.8		3.7		3.9		5

		4.7		4.5		4.6		4.6		5.3

		4.3		3.9		3.6		3.8		5.2

		4.2		3.9		4		4.1		5

		4.1		2.5		2.8		2.4		4

		4.2		3.8		3.9		4		5.4

		4.5		4.4		4.2		4.5		5.3

		4.5		4.1		3.9		4		5.3

		4.3		4.4		4.2		4.3		5.2



EM 492 Spring 97

EM 492 Spring 98

EM 492 Spring 99

ME 492 Spring 00

ME 492 Spring 01

Question

EM 492



ME 325

		5.2		4.1		3.1		4.3

		5		4.6		4.1		4.9

		5.3		4.2		3.3		4.7

		5.7		4.5		3.4		4.7

		5.3		4.6		3.9		4.8

		5		4.6		3.4		4.7

		5.5		5.6		5.7		5.5

		5.5		4.7		4.6		5.1

		5.2		4.4		4.1		4.9

		5.5		4.5		4.1		4.9

		5.8		4.6		3.7		5.3

		5.5		4.6		4.6		5.1

		5.2		3.9		2.4		4.1

		4.7		4.1		2.2		4

		5		4.5		2.6		3.9

		5.5		4.9		3.7		4.4

		5		3.6		1.9		3.2

		5		4		2.9		3.7

		5.2		2.7		1.4		4

		5.3		4		2.4		3.9

		5.2		4.4		3.1		4

		5.5		4.6		3.2		4.4

		5.3		4.3		3.3		4.6



ME 325 Fall 98

ME 325 Spring 99

ME 325 Spring 00

ME 325  Spring 01

Question

ME 325



DFEM

		4.4		4.4		4.3		4.5

		4.7		4.7		4.4		4.7

		4.5		4.6		4.4		4.7

		4.5		4.6		4.5		4.6

		4.7		4.7		4.7		4.8

		4.6		4.6		4.5		4.6

		5.2		5.1		5.2		5.2

		4.9		4.9		4.9		4.9

		4.6		4.6		4.6		4.7

		4.7		4.6		4.7		4.7

		4.9		4.8		5		4.9

		4.9		4.8		4.8		4.9

		4.3		4.3		4.3		4.4

		4.2		4.2		4.1		4.3

		4.3		4.4		4.2		4.4

		4.6		4.5		4.6		4.5

		4		4.3		3.9		4.2

		4.1		4.2		4.1		4.1

		4.1		4.1		3.7		4.3

		4.2		4.3		4.2		4.2

		4.5		4.5		4.5		4.4

		4.4		4.5		4.5		4.5

		4.5		4.5		4.4		4.5



DFEM Fall 95

DFEM Spring 96

DFEM Fall 97

DFEM Spring 97

Question

DFEM
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		3		3.9		4.4		4.3		4.4		4.5		D		4.9		5		5.3		4.5		4.1		4.8		4.7		4.7		5.1		4.6		4.8		4.9		4.5		4.9		4.8		4.3		4.9		D		4.7		4.8		4.8		4.5		4.7		5.1		4.1		5		4.4		3.3		4.7		5.1		3.8		3.9		D		2.9		3.4		4.8		3.7		4.2		5.1		4.5		4.5		4.9		4.7		4.2		4.4		5		4.7		4.7		4.9		4.9		5.2		4.7		4.9		4.8		D		4.9		4.6		4.8		5.2		4.9		4.8		4.5		D		3.9		5.2		5.2		5		4.9		4.8		5.4		5.3		5		D		4.9		4.8		5.4		4.4		4.1		4.8		4.4		D		5.1		4.7		4.8		5.5		4.4		4.7		4.6		5		5		4.6		D		4.2		5		4.4		5.1		4.5		5.3		4.3		5.3		5.2		5.5		5		D		5.2		5.3		5.1		5.3		5.4		5.5		5.6		D		3.5		5.3		5.1		5.2		5		D		2.9		4.1		5.4		5.2		5.1		5.7		5.4		5.4		D		5.2		4.6		5.3		4.1		4		D		3.8		4.6		4.1		4.8		5.4		4.8		D		5.4		5.4		3.5		4.8		2.9		5.1		3.6		D		3		5.2		5.4		5.4		5.5		4.1		4.4		D		4.9		4.1		4.3		4.9		4.6		4.3		D		4		5.2		4.8		4.8		4.8		5.7		3.9		5.7		4.8		5.2		4		5		4.6		D		4.5		4.3		4.4		4.8		5		4.6		4.9		5.6		5.3		5.3		4.2		3.3		4.7		5.7		5.4		4.3		4.8		4.9		4.5		4.6		D		4.4		4.7

		4		4		4.3		4.4		4.4		4.4		E		4.8		5		5.2		4.5		4.2		4.7		4.7		4.7		5		4.4		4.9		4.8		4.4		4.9		4.8		4.1		4.9		E		4.6		4.9		5		4.7		4.9		5		4.3		5.4		4.6		3.3		4.5		5		4.1		4		E		3.1		3.6		4.8		3.7		4.1		5.1		4.8		4.4		4.9		4.6		4.3		4.4		4.8		4.5		4.5		4.8		4.7		5.2		4.6		4.7		4.6		E		4.6		4.3		4.9		5.2		4.6		5		4.6		E		3.8		5.1		5.1		5		4.7		4.5		5.2		4.9		4.9		E		4.9		4.4		5.2		4		4.1		4.9		4.6		E		5		4.8		4.6		5.3		4.4		4.7		4.4		5		4.9		4.9		E		4.4		4.9		4.1		5		4.5		5.2		4.3		5.1		5		5.5		5		E		5.1		5.3		5.1		5.4		5.4		5.5		5.4		E		3.7		5.3		5.1		4.9		4.8		E		2.9		4.2		5.4		4.8		4.6		5.6		5.5		5.3		E		5		4.2		5		4.2		4.1		E		4.3		4.6		4.4		5		5.1		4.9		E		5.5		5.7		4		4.8		3.1		4.8		3.6		E		3		5.4		5.1		5.3		5.4		4.1		4.7		E		4.9		4.2		4.4		4.8		4.9		4.3		E		4.2		5.2		4.8		4.9		4.8		5.6		3.9		5.6		4.8		5.1		4.4		4.8		4.7		E		4.3		4.5		4.3		4.8		5.1		5.1		4.6		5.4		5.7		5.7		4.5		3.4		4.7		5.6		5.4		4.3		4.8		4.8		4.5		4.6		E		4.5		4.6

		5		4.3		4.5		4.6		4.6		4.6		A		5		5.1		5.3		4.7		4.5		4.9		4.9		4.8		5.3		4.6		5		4.9		4.8		5		5		4.4		5.1		A		4.8		5.1		5.1		5		5.1		5.3		4.7		5.5		4.8		3.8		4.8		5.1		4.4		4.3		A		3.6		3.8		5.1		4		4.5		5.2		5		4.6		5.1		4.8		4.4		4.6		5		4.8		4.8		4.9		5		5.2		4.9		4.9		4.7		A		4.8		4.7		5		5.2		4.9		5		4.8		A		4.1		5.1		5.2		5		4.9		4.7		4.9		5.1		5		A		4.8		4.6		5.6		4.7		4.4		5.1		4.7		A		5.1		4.9		4.9		5.5		4.6		4.8		4.6		4.6		5		4.9		A		4.6		5.1		4.5		5.1		4.8		5.2		4.3		5		5.3		5.6		5.2		A		5.3		5.5		5.3		5.5		5.4		5.3		5.4		A		3.6		5		5.1		5.1		4.9		A		3.5		4.3		5.2		5.2		4.9		5.3		5.3		5.1		A		5.2		5		5.5		4.5		4.3		A		4.4		4.9		4.3		5		5.4		5		A		5.6		5.5		3.5		5		3.7		5.3		3.9		A		3.2		5.5		5.3		5.3		5.5		4.5		4.6		A		4.9		4.4		4.5		5.1		5.2		4.5		A		4.5		5.5		4.9		4.8		5		5.9		4.2		5.7		4.9		5.1		4.2		4.9		4.7		A		4.5		4.4		4.7		4.9		5.1		4.9		4.6		5.7		5.5		5.3		4.6		3.9		4.8		5.9		5.4		4.6		4.9		5		4.7		4.7		A		4.7		4.8

		6		4.2		4.4		4.4		4.5		4.4				4.7		4.9		5.1		4.5		4.4		4.7		4.6		4.7		5		4.5		4.8		4.7		4.5		5		4.6		4.3		4.9				4.7		4.9		5		4.7		5		5.1		4.6		5.4		4.7		3.7		4.7		5		4.3		4.4				3.5		3.7		4.8		3.8		4.5		5		4.7		4.5		5		4.5		4.4		4.4		4.7		4.6		4.6		4.8		4.7		5		4.6		4.7		4.5				4.7		4.4		4.8		5.1		4.7		4.9		4.7				3.7		5.1		5.1		5.1		4.9		4.8		5.1		4.7		4.8				4.7		4.3		5.2		4.3		4.2		4.9		4.5				4.8		4.8		4.5		5		4.6		4.4		4.3		4.4		4.9		4.8				4.6		5		4.3		5		4.6		5.2		4.1		5		5.1		5.3		5				5.1		5.4		5.1		5.5		5.4		5.2		5.2				3.6		5.2		4.8		5.1		5				3.6		4.6		5.1		5.3		4.9		5.4		5.3		5.1				5.4		4.6		5.2		4		4.1				4.1		4.6		4.3		4.8		5.3		5.2				5.4		5.5		3.8		5.2		3.2		5.1		3.7				3.1		5.3		5		5.1		5.2		4.3		4.7				4.8		4.2		4.6		4.7		4.9		4.5				4.2		5.2		4.8		5		4.8		5.7		4.1		5.7		4.9		5.1		4.4		4.9		4.8				4.6		4.3		4.7		4.7		5.2		5.1		4.7		5.7		5.5		5		4.6		3.4		4.7		5.7		5.4		4.4		4.8		4.9		4.6		4.6				4.5		4.6

		7		4.9		5.1		5.2		5.2		5.1		C		5.3		5.5		5.5		5.3		5.2		5.4		5.3		5.3		5.5		5.1		5.3		5.3		4.9		5.2		5.2		4.6		5.3		C		4.9		5.4		5.3		5.5		5.4		5.2		4.9		5.8		4.9		3.6		5.2		5.3		4.7		4.9		C		3.9		4.3		5.5		4.7		4.4		5.5		5.4		5.4		5.5		5.8		5.2		5.1		5.4		5.4		5.3		5.3		5.4		5.7		4.8		5.3		5.3		C		5.6		4.8		5.2		5.6		5.2		5.1		4.8		C		4.2		5.6		5.6		5.4		5.5		5.6		5.9		5.9		5.8		C		5.8		5.9		5.8		4.5		4.4		5.3		4.9		C		5.2		5.1		5		5.6		5.4		5.5		4.9		5.1		5.4		5.3		C		5.4		5.5		5		5.6		5.7		5.5		5.4		5.6		5.4		5.7		5.2		C		5.4		5.7		5.1		5.7		6		5.8		5.6		C		5.2		5.3		5.4		5.8		5.7		C		5		5		5.6		5.7		5		5.9		5.7		5.6		C		5.4		5.6		5.5		5.4		5.1		C		4.9		5.2		5.8		5.5		5.8		5.6		C		5.7		6		4.5		5.8		3.3		5.5		4.2		C		3.1		5.8		5.5		5.5		5.8		5.1		5.3		C		5.7		4.8		5.1		5		5.3		4.9		C		4.5		5.5		5.6		5.2		5.4		5.9		4.6		5.9		5.2		5.4		4.5		5.3		5		C		4.9		4.9		4.9		5.1		5.4		5.5		5.4		6		5.5		5.5		5.6		5.7		5.5		5.9		5.5		4.9		5.4		5.4		5.2		5.1		C		5.2		5.2

		8		4.5		4.5		5		4.8		4.8		R		5		5.2		5.4		5		4.7		5		4.9		5		5.5		4.8		5		4.9		4.9		5.1		5.1		4.8		5.3		R		5.1		5.3		5.2		5.3		5.2		5.3		4.6		5.3		5.1		3.8		4.9		5		4.7		4.5		R		3.7		4.2		5.3		4.3		5		5.5		5.2		4.9		5.3		4.8		4.9		4.9		5.2		4.8		5.1		5.2		5.2		5.4		5		4.9		4.8		R		5.1		4.9		4.8		5.4		5		5.2		4.8		R		4.5		5.4		5.7		5.5		5.3		5.2		5.4		5.5		5.1		R		5.4		5.1		5.5		4.9		4.6		5.3		4.8		R		5.4		5		4.8		5.6		4.9		4.8		4.8		3.8		5.3		5		R		4.7		5.2		4.7		5.3		5.2		5.2		4.7		5.2		5.3		5.5		5.3		R		5.3		5.5		5.5		5.7		5.4		5.6		5.5		R		4.2		5.8		5.2		5.6		5.3		R		4		4.9		5.8		5.3		5.4		5.5		5.6		5.5		R		5.4		4.4		5		4.4		4.3		R		4.6		5.1		4.8		5.3		4.8		5.2		R		5.5		5.3		3.8		5		3.4		5.1		3.8		R		3.3		5.6		5.5		5.6		5.7		4.1		4.9		R		5.4		4.8		4.9		5.1		5.4		5		R		5		5.6		5		5.7		5.1		5.7		4.7		5.7		5.4		5.5		4.5		5.4		5.2		R		4.8		5		4.8		5.1		5.1		5		5.4		5.4		5.8		5.5		4.7		4.6		5.1		5.7		5.9		4.7		4.9		5.2		4.9		4.9		R		4.9		4.9

		9		4.2		4.4		4.6		4.5		4.5		I		4.8		4.9		5.1		4.6		4.4		4.8		4.8		4.8		5.1		4.5		4.8		4.9		4.4		4.9		4.8		4.5		5.1		I		4.8		5.2		5.1		5		5.1		5.2		4.7		5.7		5		3.8		4.6		4.9		4.4		4.4		I		3.8		4		5		3.9		4.5		5.2		5		4.6		5.1		3.9		4.3		4.6		4.8		4.6		4.7		4.7		4.6		4.6		4.7		4.6		4.3		I		4.5		4.6		4.8		5.2		4.8		5.1		4.9		I		4.1		5.1		5.1		5		4.8		4.6		5.3		4.2		4		I		4.2		3.7		5.1		4.6		4.3		4.7		4.5		I		5.2		5		4.7		5.3		4.7		4.4		4.4		4.8		4.7		4.9		I		4.7		4.9		4.3		5		4.4		5.2		4.2		4.8		5		5.3		5.1		I		5.1		5.3		5.4		5.3		5.4		5.7		5.7		I		3.7		5.7		5.1		5.4		4.9		I		3.8		5.2		5.3		5.1		4.9		5.6		5.2		5.5		I		5.4		5		5.3		4.1		4.1		I		4.3		4.6		4.5		5.5		5.1		4.9		I		5.4		5.7		4		5.3		3.1		4.9		3.8		I		2.6		5.3		5.1		5.1		5.4		4.2		4.5		I		4.9		4.1		4.7		4.9		5		4.7		I		4.7		5.2		4.8		4.9		4.9		5.7		4.6		5.5		5.1		5.3		4.5		5.3		4.9		I		4.6		4.5		4.7		5		5.3		5.2		5.2		5.7		6		5.2		4.4		4.1		4.9		5.7		5.8		4.4		4.8		4.8		4.6		4.6		I		4.6		4.7

		10		4.2		4.4		4.5		4.5		4.5		T		4.8		5		5.2		4.6		4.3		4.9		4.8		4.8		5.1		4.5		4.9		4.7		4.4		4.9		4.4		4.4		5		T		4.6		5.2		5.2		4.8		5.1		5.2		4.5		5.6		4.9		3.5		4.6		5		4.6		4.3		T		3.6		4		5		3.8		4.5		5.3		5		4.5		5		4.7		4.4		4.6		4.8		4.6		4.6		4.8		4.5		5		4.8		4.5		4.3		T		4.8		4.6		4.8		5.2		4.8		5		4.7		T		4.1		5.3		5.2		5.1		4.8		4.6		5.3		4.8		4.9		T		5.3		4.3		5.3		4.8		4.4		4.7		4.5		T		4.9		4.9		4.7		5.4		4.4		4.6		4.6		4		4.9		5		T		4.7		5.1		4		5.1		4.6		5		4.3		4.9		5		5.3		5		T		5		5.3		5.3		5.6		5.1		5.3		5.6		T		4		6		5.3		5.3		4.8		T		3.2		5		5.3		5.3		5.1		5.5		5.2		5.3		T		5.2		5.2		5		4.5		4.4		T		4.4		4.8		4.8		5.3		4.8		5		T		5.6		5.3		4.3		5.3		2.8		4.8		3.5		T		2.4		5.3		5		5.4		5.4		4.1		4.7		T		5.2		4.4		5		5		4.9		4.7		T		5		5.3		4.7		4.8		4.9		5.7		4.4		5.7		5.3		5.2		4.4		5.4		4.8		T		4.5		4.5		4.6		5.1		5.3		4.8		5.1		5.7		5.8		5.5		4.5		4.1		4.9		5.7		5.8		4.4		4.8		4.8		4.7		4.6		T		4.7		4.7

		11		4.7		4.7		4.7		4.8		4.6		I		4.9		5.2		5.3		4.9		4.7		5.1		4.9		5.1		5.2		4.8		4.9		4.9		4.9		5.3		4.7		4.3		4.9		I		4.9		5.4		5.4		5		5.3		5.4		4.6		5.6		4.6		3.7		4.7		5.2		4.9		4.7		I		4.2		4.2		5.1		4.5		4.8		5.2		5.3		4.8		5.1		5.3		4.8		4.7		5		4.9		4.9		5		4.8		5.5		4.9		4.7		4.7		I		5.1		5		5.1		5.6		5		5.2		4.8		I		4.2		5.4		5.3		5.4		5.1		4.8		5.6		5.5		5.3		I		5.4		5		5.5		5		4.7		4.8		4.7		I		5.2		5.1		4.8		5.4		4.9		4.6		4.7		4.8		5.2		5.3		I		4.9		5.1		4.5		5.3		4.9		5.4		4.9		5.1		5.1		5.3		5.2		I		5.2		5.4		5.4		5.5		5.4		5.4		5.5		I		4.3		5.5		5.4		5.3		5		I		3.8		5		5.2		5.3		5.3		5.4		5.4		5.3		I		5.2		4.6		5.3		5		4.7		I		4.6		4.8		4.8		5.8		5		5		I		5.5		5.2		3.5		5.5		3.6		4.9		3.9		I		3.9		5.3		5.4		5.4		5.5		4.4		5.2		I		5.3		4.8		5		5.1		5.4		5.1		I		5.2		5.4		5.1		4.5		5.1		5.7		4.6		5.6		5.4		5.3		4.5		5.2		5		I		4.5		4.5		5		4.9		5.3		5.3		5		6		6		5.8		4.6		3.7		5.3		5.7		5.8		4.7		5.1		5.1		4.9		4.8		I		5		4.9

		12		4.6		4.7		4.7		4.8		4.7		Q		5.2		5.2		5.4		4.9		4.6		5.2		5.2		5.1		5.5		4.8		5.1		5.2		5		5.3		4.8		4.5		5.1		Q		4.9		5.4		5.4		5.1		5.3		5.6		5.1		5.9		5.4		4.2		5.3		5.4		4.9		4.5		Q		3.7		4		5.1		4.4		4.9		5.3		5		4.8		5.4		3.4		3.9		4.7		4.8		5.1		4.9		5		5.1		4.8		5.1		4.8		4.7		Q		4.8		4.7		5.1		5.7		5.1		5.4		5		Q		4.2		5.4		5.5		5.1		5.2		5.2		5.8		4.5		4		Q		4		3.4		5.8		5.3		4.7		5		5		Q		5.5		5.4		5.3		5.6		4.9		4.8		4.6		5.5		5.4		5.1		Q		4.9		5.5		4.8		5.4		4.7		5.5		4.8		5.3		5.4		5.6		5.3		Q		5.3		5.6		5.6		5.6		5.9		5.6		5.8		Q		4.5		5.5		5.5		5.4		5.2		Q		3.6		4.8		5.2		5.2		5.4		5.7		5.7		5.4		Q		5.4		5.2		5.8		4.7		4.4		Q		4.6		4.6		4.8		5.5		5.3		5.4		Q		5.7		5.4		4		5.3		3.8		5.3		4		Q		2.8		5.4		5.2		5.4		5.5		4.6		5.2		Q		5.5		4.5		5		5.1		5.5		4.7		Q		4.9		5.4		4.9		5		5.2		5.9		4.8		5.7		5.2		5.3		4.6		5.4		4.9		Q		4.7		4.7		4.8		4.9		5.5		5.2		5.1		5.9		6		5.5		4.6		4.6		5.1		5.9		5.7		4.8		5.2		5.2		4.9		4.8		Q		4.8		4.9

		13		4.1		4.2		4.1		4.1		4.2		U		4.5		4.3		4.8		4		4.1		4.4		4.5		4.4		4.9		4		3.9		4.4		3.9		4.4		4.2		3.6		4.2		U		4.2		4.4		4.4		4.1		4.5		4.7		3.7		4.7		3.8		3.3		4.3		4.7		4		4.2		U		3.7		3.6		4.2		3.6		3.5		4.7		4.2		4.1		4.4		4.7		4.1		4.3		4.5		4.5		4.6		4.6		4.5		4.7		4.5		4.6		4.5		U		4.6		4.4		4.5		4.8		4.6		4.8		4.6		U		3.7		4.7		4.7		4.3		4.2		4.6		4.7		4.8		4.4		U		4.6		3.9		4.9		4.3		4.1		4.7		4.3		U		4.7		4.4		4.6		4.9		3.6		4.1		4		4.4		4.4		4.2		U		4.1		4.6		3.7		4.4		4.6		4.9		3.9		4.6		5		5.2		4.9		U		4.8		5		4.7		5.5		5		5		5.1		U		2.8		4.3		4.8		5		4.8		U		3.7		4.3		5.1		4.8		5.1		5.3		4.8		4.9		U		5.4		4.4		4.7		4		4.3		U		3.9		4.1		4		4.5		4.8		4.5		U		5		4.6		3		4.5		1.9		4.5		3.3		U		2.3		4.8		4.2		5.1		5.4		3.5		4		U		4.5		3.5		3.9		4.6		4.7		4.1		U		4		4.7		4.3		4.6		4.5		5.1		3.6		5.4		4.6		4.9		4.3		4.8		4.3		U		4.4		3.6		3.6		4		5.1		4.7		4.4		4.3		4.5		5.2		3.9		2.4		4.1		5.1		5.3		4.2		4.2		4.6		4.3		4.3		U		4.3		4.4

		14		4.1		4.2		4		4.1		4.1		E		4.5		4.4		4.7		3.8		4		4.3		4.5		4.4		5		4.1		4		4.3		4		4.2		3.7		3.3		4		E		4		4.3		4.2		3.7		4.3		4.6		3.8		4.6		3.8		3.4		4.3		4.6		3.9		4.2		E		3.7		3.3		3.9		3.6		3.4		4.7		4.1		3.9		4.3		4.4		4.3		4.2		4.6		4.54		4.6		4.5		4.3		4.7		4.4		4.5		4.2		E		4.6		4.3		4.4		5		4.4		4.6		4.5		E		3.4		4.6		4.6		4.4		4.1		4.4		4.3		4.5		4.2		E		4.3		3.3		4.8		4.2		3.9		4.6		4.2		E		4.6		4.3		4.5		4.9		3.6		3.9		4		4.4		4.3		4		E		3.8		4.3		3.8		4.3		4.5		4.9		3.8		4.6		5		5.3		4.9		E		4.7		4.7		4.6		5.4		4.8		4.9		5.4		E		3.1		4.5		4.7		5.1		4.6		E		3.6		4.1		5.1		4.7		4.7		5.3		5		4.8		E		5.2		4.4		5		4.1		4.1		E		3.6		4		3.9		2.5		4.8		4.4		E		4.9		4.5		3		4.3		2		4.6		3.4		E		2.2		5.1		4		5.3		5.5		3.6		3.8		E		4.1		3.3		3.8		4.5		4.5		4		E		3.9		4.7		4.2		4.5		4.5		5.1		3.5		5.5		4.5		4.9		4.1		4.9		4.4		E		4.4		3.6		3.6		3.8		4.8		4.7		4.4		4.4		5.2		4.7		4.1		2.2		4		5.1		5.3		4.2		4.2		4.4		4.2		4.2		E		4.1		4.3

		15		4.2		4.3		4.1		4.2		4.2				4.5		4.5		4.8		3.9		4.1		4.4		4.5		4.4		5.1		4.1		4.1		4.3		4.2		4.7		3.9		3.4		4.3				4.2		4.2		4.5		4.2		4.5		4.8		4		5.1		4.2		3.4		4.2		4.7		4		4.2				3.7		3.4		4.1		3.6		3.6		4.7		4.1		4.1		4.4		4.5		4.4		4.3		4.6		0.4		4.6		4.5		4.3		4.7		4.7		4.5		4.36				4.6		4.4		4.5		4.9		4.3		4.8		4.7				3.5		4.7		4.7		4.4		4.2		4.4		4.5		4.6		4.5				4.2		3.7		4.8		4.4		4		4.6		4.3				4.6		4.3		4.7		4.9		3.8		4.1		4.1		4.4		4.3		4.1				4.1		4.5		4		4.6		4.6		5.1		3.9		4.7		5.1		5.3		5				4.7		4.7		4.8		5.5		5		5		5.1				3.3		5		4.6		5.2		4.7				3.7		4.3		5.1		5		5		5.4		5.3		4.9				5.2		4.4		5		4.2		4.1				4		4.1		4		3.3		4.7		4.6				5		4.8		4		4.3		2.3		4.6		3.5				2.6		5		4.4		5.1		5.5		3.8		3.9				4.4		3.5		4		4.5		4.5		4.1				4		4.9		4.3		4.5		4.6		5.6		3.8		5.6		4.6		5		4.3		5.1		4.5				4.5		3.8		3.7		3.9		5		5		4.3		5		5.2		5		4.5		2.6		3.9		5.6		5.6		4.2		4.3		4.6		4.3		4.4				4.2		4.4

		16		4.2		4.3		4.4		4.4		4.3				4.5		4.6		4.8		4.2		4.3		4.5		4.6		4.4		4.9		4.2		4.2		4.4		4.5		5		4.6		3.8		4.6				4.5		5.1		4.9		5		5		5.3		4.7		5.7		5.1		4		4.6		5		4.4		4.7				4.2		4		4.6		3.9		4.3		4.9		4.8		4.6		4.8		4.7		4.5		4.2		4.6		4.4		4.4		4.6		4.9		4.8		4.6		4.5		4.3				4.7		4.4		4.6		5.2		4.6		5		4.5				3.7		4.9		5		4.8		4.5		4.8		5.5		4.9		4.8				4.3		4.3		4.9		4.2		4.2		4.6		4.3				4.8		4.6		4.2		5		4.2		4		4.1		4.9		4.5		4.6				4.6		4.9		4.2		4.7		4.6		5		4.1		4.6		4.8		5.2		4.9				4.6		4.9		4.7		5.4		5.3		5.3		5				4.1		5.7		4.9		5.3		5.2				4.2		5		5.1		5		4.9		5.4		5.7		5.5				5.2		4.8		5.7		4.3		4.2				4		4.3		4.1		5		5.3		5				5.5		5.7		4.5		5.5		3.1		5		4				2.8		5.2		4.6		5.3		5.5		3.9		4.5				5		4.1		4.5		4.8		4.8		4.5				4.3		5.4		4.4		5.4		4.7		5.1		3.9		5.5		5.3		5.5		4.8		5.3		5				4.7		4.5		4.6		4.6		5.3		4.7		4.9		5.3		5.7		5.5		4.9		3.7		4.4		5.1		5.8		4.4		4.7		4.9		4.6		4.5				4.6		4.5

		17		3.8		3.9		3.9		3.9		4.1				4.4		4.3		4.7		3.7		4		4.3		4.4		4.3		4.9		3.9		3.9		4.2		3.7		4.6		4		3.6		4.5				4.3		3.7		3.7		3.9		4.4		4.2		3.3		4.9		4.3		2.7		3.5		4.1		3.4		4				3.1		2.7		3.5		3		2.9		4.1		3.3		3.1		3.9		4.6		4.6		4.4		4.6		3.9		3.8		4.2		4.2		4.8		4.5		4.3		4.4				4.6		4.3		4		4.4		4.2		4.5		4.4				3		4.4		4		3.3		3.3		3.6		3.9		4.1		4.5				4.5		4.3		4.5		4.2		4.1		4.4		4.2				4.5		4.6		4.5		4.8		3.8		3.9		4		3		4.2		4.3				3.6		4.5		2.9		4		3.7		4.2		3.3		4.2		4.9		5.2		4.9				4.5		4.7		4.5		5.5		4.6		4.6		4.9				3.1		5		4.9		4.6		4.5				3.3		4		4.6		5.2		4.6		5.3		5.1		5				5.2		4.8		5.3		3.8		3.6				2.9		3.6		3.2		3		4		4.2				4.6		4.7		3.5		3.7		2.1		4.2		2.9				1.5		5.2		4.2		5		5.5		3.8		4.2				4.3		3.4		3.8		4.3		4.4		3.8				3.2		4.4		4		4.4		4.4		5.6		3.8		5.6		3.5		4.8		4.2		4.7		4.3				4.3		3.9		3.6		3.8		5.2		4.5		3.8		5.1		5.8		5		3.6		1.9		3.2		5.6		5.4		3.8		4		4.3		4		4.3				3.9		4.2

		18		3.9		4.1		4		4		4.2				4.2		4.4		4.7		3.6		3.9		4.3		4.3		4.3		5		4		4		4		4.1		4.5		3.7		3.7		4.3				4.1		4.5		4.1		4.2		4.6		4.4		3.4		4.8		3.9		2.7		3.5		4.1		3.8		4				3.4		3.3		3.8		3.1		3.3		4.5		3.8		3.7		4.2		4.8		4.4		4.2		4.6		4.1		4.3		4.5		4.1		4.8		4.3		4.4		4				4.2		4.3		4.2		4.5		4.3		4.4		4.4				2.8		4.5		4.4		4.3		3.9		4.3		4.6		4.5		4.7				4.9		3.9		4.6		4.2		3.9		4.4		4.2				4.5		4.4		4.3		4.9		3.8		3.8		4.2		3.8		4.3		4.4				3.7		4.3		3.2		4.1		4.3		4.6		3.5		4.2		4.8		5.1		4.9				4.5		4.4		4.3		5.7		4.6		4.8		4.9				3.5		4.7		4.5		5.1		4.6				3.2		4.1		4.8		5		4.9		5.6		5.4		4.9				5.6		4.8		5.5		4.1		3.7				3.4		4		3.5		4.8		4.2		4.3				4.7		4.8		3.8		4		2.8		4.2		3.1				1.6		4.8		4.8		5		5.2		3.9		4.2				4.3		3.7		4.1		4.5		4.5		3.9				3.4		4.6		4.1		4.7		4.4		5.7		3.6		5.6		4.3		5.1		4.1		4.9		4.1				4.2		3.9		4		4.1		5		4.4		4.5		4.9		5.7		5		4		2.9		3.7		5.7		5.4		4		4.2		4.3		4.1		4.2				4.1		4.1

		19		3.6		3.5		3.4		3.6		3.9				4.5		4.1		4.4		3.6		3.7		4.1		3.9		3.9		4.4		3.9		3.9		4.1		4		4.7		4.2		3.9		4.3				4.2		3.2		3.1		2.9		3		3.8		3.1		3.9		3.5		3.6		4		4.2		4		4.2				3.2		3.1		4		3.4		3.7		4.7		3.7		3.8		4		4.8		4.3		4.4		4.2		4		4.5		4.6		3.2		4		3.6		3.5		3.5				4.4		4.2		3.6		3.5		3.3		3.7		4.1				3.8		3.8		3.5		2.8		3.4		3		3.8		4.6		4.1				4.3		2.8		5		4.3		4.2		4.6		4.2				4.5		4.5		4.3		4.7		4		4		3.6		4.5		3.6		4				4.3		4.5		4		4.2		4.8		5.1		3.7		4.8		5.3		5.5		5.1				4.9		5.1		4.6		5.6		4.1		3.6		4.5				2.9		4.7		5.5		5		4.7				3.5		4.3		4.9		3.1		4.1		5.5		4.9		4.9				5.6		3.2		4.7		4.1		4.2				2.3		3.2		2.8		4.5		5.3		5.1				5		5.1		4.5		4.8		2.7		4.6		3.7				3.1		4.8		3.9		5		4.2		3.4		4.2				2.7		3.4		2.8		3.8		4.5		4.1				4		4.2		4.5		3.9		4.1		5		4		5.1		2.4		3.7		4.2		4.9		4.2				4.1		2.5		2.8		2.4		4		4.4		3.5		4.1		4.8		5.2		2.7		1.4		4		5		4.5		3.8		4.2		4.2		4.1		4.1				3.7		4.3
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		EM 492 Grade History

		Year		Incoming GPA		Prog		Final

		93		3.11		3.02		3.43		Course Director:______________________

		94		2.94		3.15		3.40

		95		3.01		2.98		3.49		Division Chief: _______________________

		96		2.98		3.21		3.21

		97		2.97		2.97		3.11		Deputy for Curriculum: _______________

		98		2.90		3.04		2.98

		99		2.87		3.38		3.16

		00		3.09		2.88		3.20

		01		3.06		3.15		3.39

		AVG		2.99		3.09		3.26		(492z separated)
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