Course Review Package

Spring 2001

Mech Engr 370

Introduction to Machine Design 
Offered:  Spring Semester Only

Number of Credit Hours:  3(1)

Prerequisites for this Course:  EM330

Recommended Prerequisites for this Course: EM320, 

Co-requisites for this Course: EM350

This Course is a Prerequisite for: N/A

This Course is required for ME programs
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Course Director: Dr. Dan Jensen

Instructors: Capt. Marty Bowe

1. COURSE DESCRIPTIONS 

Course description for ME370.

Mech Engr 370. Introduction to Machine Design.  Introduction to static failure theories and fatigue.  Analysis and design of machine components using shafts, hydrodynamic and rolling element bearings, spur gears, clutches, brakes and springs.  Design of joints using screws, bolts and welds.  Emphasis on stress analysis and design trade-offs.  Final exam or project.  Prereq:  Engr Mech 330, Engr Mech 320.  Co-req:  Engr Mech 350.  This course is administered by the Department of Engineering Mechanics.  Formerly Mech Engr 470.  Sem hrs:  3 spring.

Textbook: Juvinall & Marshek, Fundamentals of Machine Component Design, John Wiley & Sons, 3rd ed, 2000.

1.1 Goals and Objectives 

1.1.1 Course Goal

Cadets will appreciate, understand, develop, and enhance problem solving and communication skills in the machine component design arena.

1.1.2 Course Objectives 

At the completion of this course, cadets will be able to:

1. Demonstrate the ability to analyze machine components.

2. Redesign a mechanical system to meet a given a set of requirements.

3. Demonstrate the ability to effectively communicate their redesign solution.

1.1.3 Mapping to Program Curricular Outcomes 

	Program Curricular Outcome
	Relevant ME 370

Course Objective(s)

	1a.  Application of the fundamental concepts of engineering mechanics to solve engineering problems.
	

	1b. Application of the fundamental analysis concepts of mechanical engineering to solve engineering problems.
	1, 2

	2a. Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions.
	1, 2

	2b. Modeling, design, and fabrication techniques of thermal and mechanical systems under real-world conditions.
	1, 2

	3a.  Use of contemporary engineering mechanics analysis, design, and test tools.
	

	3b. Use of contemporary mechanical engineering analysis, design, and test tools.
	1

	4.   Experimental techniques to include test design, execution, data analysis and interpretation.
	1, 2, 3

	5.   Written and oral communications skills.
	3

	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.
	

	9.   Skills to be independent life-long learners while knowing when to seek help.
	2

	10. Knowledge of contemporary social, political, military, and engineering issues, as well as the role of Air Force engineering officers in our global society.
	


1.2 Course Content – Course Syllabus 

MECHANICAL ENGINEERING 370 – SPRING 2001

	LESSON
	Date
	TOPIC
	ASSIGNED READING
	NOTES

	1
	Jan 5
	Introduction, Administration


	
	

	2
	Jan 9
	Codes, standards and Safety: Big Picture
	1.1 – 1.5
	

	3
	Jan 11
	Principal Stresses, Mohr’s Circle
	4.1 – 4.10, 4.12-4.13
	Gateway Exam due.
Use 2-d Mohr’s on 4.31

	4
	Jan 16
	Failure Theories
	6.1, 6.2, 6.5 – 6.9
	

	5
	Jan 18
	Selection & Statistical Issues
	6.10 – 6.15
	Receive RC car kits and start building.

	6
	Jan 22
	Class Problem Day
	
	

	7
	Jan 24
	Fatigue
	8.1 – 8.8
	Initial checklist inspection and hand receipts due.

	8
	Jan 26
	Endurance Limit, Mean and Alternating Stresses
	8.9 – 8.11
	

	9
	Jan 30
	Surface issues
	9.1 – 9.10
	Hand out Project 1.

	10
	Feb 1
	Surface issues (cont.)
	9.11 – 9.15
	

	11
	Feb 5
	Shaft analysis
	17.1 – 17.6
	

	12
	Feb 7
	Class Problem Day
	
	Half-shaft inspection due

	13
	Feb 9
	Review for G. R.
	
	Project 1 due.

	14
	Feb 13
	Graded Review #1
	
	

	15
	Feb 15
	Lube bearings
	13.1 – 13.4
	

	16
	Feb 20
	Roller bearings
	14.1 – 14.7
	Front linkage inspection due

	17
	Feb 22
	Class Problem Day
	
	

	18
	Feb 26
	Spur Gears
	15.1 – 15.8
	

	19
	Feb 28
	Gear strength
	15.9 – 15.12
	

	20
	March 2
	Gear trains
	15.13
	


ENGINEERING MECHANICS 370 – SPRING 2001

Syllabus (continued)

	21
	March 6
	Non-spur gears
	16.1 – 16.3, 16.6 – 16.8, 16.10 – 16.11
	
	Transmission and clutch inspection due

	22
	March 8
	Chains
	19.1 & 19.5
	
	

	23
	March 12
	Class Problem Day
	17-5

(8 pages)
	
	

	24
	March 14
	Fasteners: Basics
	10.1 – 10.6
	
	

	25
	March 10
	Fasteners: prestresses, patterns
	10.7 – 10.9
	
	Hand out Project 2.

	26
	March 21
	Fasteners: selection
	10.10 – 10.13
	
	Spring and shock inspection due

	27
	March 23
	Welds: Basics
	11.1, 11.3, 11.4
	
	

	28
	April 3
	Welds: loading and fatigue
	11.5, 11.6
	
	

	29
	April 5
	Welds: lab
	
	
	

	30
	April 9
	Class Problem Day
	
	
	

	31
	April 11
	Clutches: Disks 
	18.1 – 18.4
	
	

	32
	April 13
	Clutches/Brakes: cones and disk brakes.
	18.5 – 18.8
	
	Due: Project 2



	33
	April 17
	Springs: basics
	12.1, 12.3 – 12.5
	
	

	34
	April 19
	Springs: design & fatigue
	12.6 – 12.9
	
	

	35
	April 23
	Class Problem Day
	
	
	Car safety inspection due

	36
	April 25
	CDR
	
	
	

	37
	April 27
	CDR
	
	
	

	38
	May 1
	Review/Project Time
	
	
	

	39
	May 3
	Graded Review #2
	
	
	

	40
	May 7
	Course evaluation/Project Time
	
	
	

	41
	May 9
	Competition
	
	
	

	42
	May 11
	Competition
	
	
	DUE: Final Project


1.2.1 Summary of Graded Events 

	Assessment Events
	Course Objective
	Percent of Grade
	Time Allotted

	Gateway Exam
	
	10
	2 Lessons

	Homework
	1, 2
	15
	1 Lesson

	Project 1
	1, 2, 3
	10
	5 Lessons

	Project 2
	1, 2, 3
	10
	7 Lessons

	GR 1
	1,2
	15
	50 Minutes

	GR 2
	1,2
	15
	50 Minutes

	CDR
	3
	5
	14 Lessons

	Final Project and Report
	1, 2, 3
	20
	20 Lessons


1.3 Course Placement 

1.3.1 Course Flow Map  - Visual illustration of Pre/Co/Post-Reqs

1.3.2 Prerequisites – List pre-req topics as well

1.3.3 [image: image1.png]


Courses Fed – List topics fed to other courses

1.3.4 Replacements and Waivers   None.

1.4 Course Policies  

Gateway– All cadets must eventually successfully complete the gateway exam.  Cadets scoring below 100% on the first attempt rework the exam until they achieve 100%.  Until the re-work is accomplished, they receive a 0 on the exam.  Once the re-work is done, they receive their original score.

Individual Effort- Each cadet must receive at least 60% individual effort to pass the class.  The individual effort graded events include the gateway exam, the homework and the 2 GRs. 

1.5 General Course Delivery 

Most topics covered in standard lecture format with hands-on examples used most of the time.  Four in-class problem days were done in which the students were given a real-world problem to solve.  The problem required them to make appropriate assumptions and gather the information required to solve it.  Homework problems were assigned daily.  Problems were student graded, with the grader receiving a carrot in that the lowest of his/her homework grades would be dropped from their grade calculation.  Projects were used to get them started on the RC car redesign as well as some hands-on lab testing (bolts and welds).  Cadets used the results from the projects to analyze their RC cars.  Also, several redesign options on the car were intentionally NOT covered in the course to give them the opportunity to learn on their own.  Several teams availed themselves of this option.

1.6 Changes from Previous Offerings 

1.6.1 Changes to Course Objectives

None

1.6.2 Changes to Course Content

1.   Action: Changed text from Shigley to Juvinall & Marshek.  

Justification: Last year’s course eval and professor feedback showed Shigley’s text was not well received.



Results: Student’s and profs seemed to think it was an improvement.

2.  Action: Removed some of the geometric dimensioning and tolerancing content and replaced it with content on corrosion.
Justification: Corrosion is responsible for a large percentage of machine component failures and it is not well covered in our materials courses



Results: Students received the content well.



3.  Action: Increased the content on planetary gears by 1 lesson

Justification:  Dr. Dennis, Capt Bowe, and Lt Col Ball created a really great set of teaching tools for the 42LE automatic transmission used by Chrysler. 

Results: Students loved it and seemed to really catch on to the material.

4. Action: completely rewrote most of the course notes to fit well with new text.

Justification: Necessary evil due to text change

Results: Course fits with new text 

1.6.3 Changes to Course Delivery

None

1.7 Course Resources

1.7.1 Supplies

	NEW ITEMS
	Quantity
	Source
	Approx. Cost

	RC Car kits
	9
	Hobby Town
	$225 each

	¼ x 1.5 inch 1020 bar stock
	12 feet
	Lab
	----

	¼ x 2.0 inch 1020 bar stock
	12 feet
	Lab
	----

	Assorted nuts and bolts
	
	Lab
	----

	Assorted RC car parts
	Various
	Hobby Town
	$250

	7 cell Batteries for RC cars
	10
	Hobby Town
	$120

	Electronic Speed Controls
	9
	Hobby Town
	$700


1.7.2 Equipment/Computers 

Bolt/Weld lab: 110 kip capacity MTS machine, assorted nuts and bolts, welding rods, and welding area.

General lab equipment used to modify the RC cars, bench space used for working and testing components.

1.7.3 Needs/Desires 

Keep an eye out for a 4WD RC truck that still allows the modifications we desire.  So far, we haven’t found one so the RC cars will be used again.  Recommend buying more spare parts (especially tires).  We will need to purchase more cars if class grows as expected.

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

	Course Objective
	Instructor/CD Assessment
	Course Director Comments

	1. Demonstrate the ability to analyze machine components.
	2.7
	Heart of the course.  Some could, some couldn’t.

	2. Redesign a mechanical system to meet a given a set of requirements.
	3.1
	RC car is practical, motivational, and cadets put a lot of effort into it.

	3. Demonstrate the ability to effectively communicate their redesign solution.
	3.0
	Briefing skills are great.  Writing skills vary widely.


2.1.2 Assessment Based Upon Graded Events  

	Graded Events
	Course

Objective(s)
	Average Score

(Spring 2000)

	Gateway Exam
	
	87%

	Homework
	1
	79%

	Project 1
	1, 2
	82%

	Project 2
	1, 2, 3
	81%

	GR 1
	1,2
	79%

	GR 2
	1,2
	73%

	CDR
	3
	90%

	Final Project and Report
	1, 2, 3
	84%


2.1.3 Other Student Assessment (Standard Course Critique)

	Course
	Fall 1999
	Sp 2000
	Sp 2001

	13.  Organization
	4.3
	4.2
	4.3

	14.  Clarity of course objectives and requirements
	4.2
	4.0
	4.4

	15.  Degree which course met stated objective
	4.3
	4.2
	4.3

	16.  Intellectual challenge, encouragement of indep. thought
	4.4
	5.1
	4.7

	17.  Reasonableness
	4.0
	3.5
	4.2

	18.  Evaluative and grading techniques
	4.1
	4.0
	4.4

	19.  Quality and usefulness of course text
	4.5
	3.1
	4.3

	General Evaluation
	
	
	

	20.  Course as a whole
	4.2
	4.3
	4.6

	21.  Relevance and usefulness 
	4.6
	5.1
	5.1

	22.  Amount learned in course
	4.5
	4.6
	4.7

	23.  Instructor’s effectiveness in facilitating learning
	4.4
	4.9
	5.0


Notes: Fall 1998 = First time RC cars used (Murphy(CD), Mitchell)


  Fall 1999 = Ball (CD), Shoales, Redfield


  Sp 2000 = Ball (CD), Jensen


  Sp 2001 – Jensen(CD), Bowe
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Especially note question 19 is effectiveness of the text

2.1.4  Other Student Assessment - None

2.1.5 Other Course Director Assessment 

*  Although the use of the RC cars reduces the course content by approximately 30%, I (Jensen) believe that the increase in motivation and learning more than makes up for the loss in content.  

*  Students are encouraged (almost required) to learn to do one type of analysis that is not covered in class.  This may be one of the most effective ways to prepare the students for “real world” situations.

2.1.6 Other Instructor Assessment – None.

2.2 Are the Course Goals/Objectives Appropriate? 

Yes.  The objectives are broad-based, but to attempt to set an objective for each topic covered would result in an unmanageable amount of assessment data.

2.3 Time Survey Data – 

* Students claim that each h.w. takes them about 1-2 hours.  They have an assignment to do approximately every other lesson.

2.4 Grade History Data 
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2.5 Were Previous Recommendations Appropriate? 

Yes.  Changed text, instituted individual effort rule and submitted CCP.

3 RECOMMENDED CHANGES 

3.1 Changes to Course Goals – None.

3.2 Changes to Course Objectives – None.

3.3 Changes to Course Content 

3.3.1 As mentioned in a previous CRP, don’t add another topic without deleting one.  I think the syllabus currently is good, but full.  If any future changes are to be made, it has to be a zero-sum game.

3.3.2 Leave the corrosion and extra content on planetary gear systems

3.4 Changes to Course Delivery – None.

3.5 Changes to Course Administration (Graded Events) – None.

3.6 Changes to Course Policies - None

3.7 Recommendations to Curriculum Assessment Committee - None

3.8 Course Review Results
3.8.1 Attendees: Col Fisher (Dept Head), Lt Col Shoales (Curriculum Deputy), Dr Jensen (CD), Capt Feland

3.8.2 Discussions

3.8.2.1 Concur with advice from CD comment that the course is full and that content not be added to this course without removing some.

3.8.2.2 Incoming Materials and Systems Division Chiefs should discuss applicability and appropriateness of current corrosion topic in ME 370.  Discussion to include whether topic is actually more appropriately termed a material selection criterion.
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		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

		4.7		4.1		5.2		3.9

		4.6		4.5		5.1		4.5

		5.1		4.5		5.3		4.3

		5		4.5		5.2		4.3

		5.1		4.8		5.2		4.3

		5		4.6		5.2		4.1

		5.6		5.7		5.5		5.4

		5.3		5.2		5.2		4.7

		5		4.4		5.2		4.2

		5.1		4.6		5		4.3

		5.3		4.9		5.4		4.9

		5.4		4.7		5.5		4.8

		4.4		4.6		4.9		3.9

		4.3		4.5		4.9		3.8

		4.6		4.6		5.1		3.9

		4.7		4.6		5		4.1

		4		3.7		4.2		3.3

		4.1		4.3		4.6		3.5

		4.2		4.8		5.1		3.7

		4.4		4.2		4.9		3.5

		4.6		4.8		5.2		4.2

		4.5		4.8		5		3.9

		4.9		4.3		5.3		4.2



EM 350 Fall 98

EM 350 Fall 99

EM 350 Spring 00

EM 350 Fall 00

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

		4.9		4.7		4.9		4.7

		5.2		4.8		5		4.8

		5.2		4.8		4.8		4.8

		5.2		4.8		4.9		4.8

		5.5		4.9		4.8		5

		5.2		4.8		5		4.8

		5.5		5.6		5.2		5.4

		5.6		5		5.7		5.1

		5.2		4.8		4.9		4.9

		5.3		4.7		4.8		4.9

		5.4		5.1		4.5		5.1

		5.4		4.9		5		5.2

		4.7		4.3		4.6		4.5

		4.7		4.2		4.5		4.5

		4.9		4.3		4.5		4.6

		5.4		4.4		5.4		4.7

		4.4		4		4.4		4.4

		4.6		4.1		4.7		4.4

		4.2		4.5		3.9		4.1

		4.8		4.2		5		4.6

		5.2		4.6		5.5		4.7

		5.2		4.5		5		4.8

		5.3		4.4		5.5		4.9



EM 470 Fall 98

EM 470 Fall 99

ME 370 Sp 00

ME 370 Sp 01

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

		4.7		4.4		4.6		4.8

		4.5		4.3		4.4		4.8

		4.3		4.5		4.3		4.8

		4.5		4.4		4.7		4.9

		4.6		4.3		4.7		4.7

		4.9		4.9		4.9		5.1

		4.8		5		4.8		5.1

		4.6		4.5		4.7		5

		4.5		4.5		4.6		5.1

		4.5		4.5		5		4.9

		4.7		4.7		4.8		4.9

		4.4		3.6		3.6		4

		4.4		3.6		3.6		3.8

		4.5		3.8		3.7		3.9

		4.7		4.5		4.6		4.6

		4.3		3.9		3.6		3.8

		4.2		3.9		4		4.1

		4.1		2.5		2.8		2.4

		4.2		3.8		3.9		4

		4.5		4.4		4.2		4.5

		4.5		4.1		3.9		4

		4.3		4.4		4.2		4.3



EM 492 Spring 97

EM 492 Spring 98

EM 492 Spring 99

ME 492 Spring 00

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
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		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		5.8		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		5.4		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		5.5		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		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		5.3		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		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		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		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		5.2		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		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		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		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		5.3		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		5.3		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		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		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		5.4		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		5.2		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		4.7		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		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		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		4.4		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		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		4.7		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		4.5		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		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		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
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		GRADE HISTORY FOR ME 370 (ME 470 THROUGH FALL 99)

		Term		Incoming		Prog		Final		Course Dir:

		Fall 92		3.16		2.97		3.20

		Fall 93		3.14		2.75		3.13		Div Chief:

		Fall 94		2.88		2.78		3.06

		Fall 95		3.15		2.21		2.94		Dep Curr:

		Fall 96		2.94		2.26		2.99

		Fall 97		3.10		2.37		2.77

		Fall 98		2.97		2.50		3.00

		Fall 99		3.05		2.29		3.07

		Spring 00		3.12		2.57		2.99

		Spring 01		3.02		2.80		2.99

		avg:		3.05		2.55		3.01
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