Course Review Package

Spring 01

Course Review held on: 25 May 2001

EngrMech 120

Fundamentals of Mechanics
Offered:  Fall and Spring Semesters

Number of Credit Hours:  3(1)

Prerequisites for this Course: None

Co-requisites for this Course: Math 142

This Course is a Prerequisite for: Aero 315, ME 290, EM 330, EM 340 and EM 320.

This Course is required for all programs
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Course Director:  Capt Mike Rice
Instructors:
Col Fisher, Dr Bryan, Dr Redfield, Dr Self, Dr Skaar

Maj Bearden, Maj Hansen, Capt Borchert, Capt Klahn, Capt Myers, Capt Rhymer, Capt Radsick, Capt Randell, Capt Szmerekovsky, Capt Winebrener
1 COURSE DESCRIPTION

EngrMech 120:  Fundamental principals of statics and strength of materials applied to aerospace systems.  Force and moment equilibrium in three dimensions using free body diagrams and vector algebra.  Stress, strain and deformation response of deformable bodies to axial, torsional, flexural and combined loading.  Material properties and selection criteria.  Failure modes of materials and structures in aerospace systems.  Laboratory exercises.  Final exam.  Prereq:  Completed or enrolled in Physics 110 (recommended) and completed or enrolled in Math 142 (required).  Sem hrs: 3 fall or spring.

TEXT: Introduction to Mechanics, Fourth Edition, Col John Blind et al, Forbes Custom Publishing, 1999.

1.1 Goals and Objectives

1.1.1 Course Goal

Cadets will be able to intelligently apply the principals of mechanics to future problems in their Cadet and Air Force careers.  Further, cadets will develop an appreciation for the engineering profession and will have an enhanced ability to communicate in the language of engineering.

1.1.2 Course Objectives

1. Students will be able to analyze simple mechanical designs with the fundamental principals of mechanics.

2. Students will be able to define and use basic terminology relating to mechanics.

3. Students will be able to produce technical reports and briefings that clearly communicate mechanical testing, analysis and design.

4. Students will be able to develop and apply a problem solving strategy, with special emphasis on ill-defined problems, applicable across all disciplines.

1.1.3 Mapping to Program Objectives

	
	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

	LESSON
	TOPIC
	COURSE

OBJECTIVE

	1  
	 Introduction to Engineering Mechanics & Problem Solving
	1,2,3,4

	2 
	 Vector Mechanics  
	1,2

	3 
	 Particle Equilibrium & Vector Analysis
	1,2

	4 
	 Mech Show
	4

	5 
	 Types of Forces and Supports
	1,2

	6 
	 Visualization and Free Body Diagrams (FBDs)
	1,2

	7  
	 Rigid Body Equilibrium & Moments
	1,2

	8 
	 Internal Forces
	1,2

	9 
	 Trusses I
	1,2

	10 
	 Trusses II
	1,2

	11 
	 GR Review
	1,2

	12 
	 Graded Review #1 
	1,2

	13 
	 Stress (Normal and Shear)
	1,2

	14
	 Material Strength and Factor of Safety; Truss Testing
	1,2,4

	15 
	 Axial Deformation and Normal Strain             
	1,2

	16 
	 Hooke’s Law; Axial Lab
	1,2

	17 
	 Hooke’s Law II 
	1,2

	18 
	 Torsion & Shear Stress; Axial Lab
	1,2,3

	19 
	 Angle of Twist due to Torsion
	1,2

	20 
	 Multiple Sections in Torsion
	1,2

	21 
	 GR Review
	1,2

	22 
	 Graded Review #2
	1,2

	23 
	 Beam Loading
	1,2

	24 
	 Second Moments of Area
	1,2

	25 
	 Normal Stress due to Bending I
	1,2

	26 
	 Normal Stress due to Bending II
	1,2

	27 
	 Shear Stress due to Bending
	1,2

	28 
	 Beam Deflection I
	1,2

	29 
	 Beam Deflection II
	1,2

	30 
	 Beam Deflection III; Bending Lab
	1,2,3

	31 
	 GR Review
	1,2

	32 
	 Graded Review #3
	1,2

	33 
	 Combined Loading: Axial and Bending I
	1,2

	34 
	 Combined Loading: Axial and Bending II
	1,2

	35 
	 Problem Solving and Design Project Intro
	1,2,4

	36 
	 Combined Loading:Axial and Torsion; Combined Loading Lab
	1,2,3

	37 
	 Combined Loading
	1,2

	38 
	 Presentation of Design Project Results
	1,2,3,4

	39 
	 Presentation of Design Project Results
	1,2,3,4

	40 
	 Combined Loading; Design Project
	1,2,3

	41 
	 Principal Stresses
	1,2

	42 
	 Course Review and Review
	1,2


1.2.1 Summary of Graded Events

	ASSESSMENT EVENTS
	COURSE OBJECTIVE
	TIME ALLOTTED
	PERCENT OF GRADE

	GR #1
	1,2
	50 min
	12.5%

	GR #2
	1,2
	50 min
	12.5%

	GR #3
	1,2
	50 min
	12.5%

	Final Exam
	1,2
	3 hr 50 min
	25.00%

	Design Project 
	1,2,3,4
	6 lessons
	10.8%

	Vector Review
	1,2
	1 lesson
	1.7%

	CAD 
	2
	2 lessons
	1.7%

	Labs (4, equally weighted)
	1,2,3,4
	1-2 lessons
	13.33%

	Instructor Prerogative
	1,2,3,4
	
	10.00%


1.3 Course Placement

1.3.1 Course flow map

1.3.2 Co-requisites

Enrollment in the course is normally limited to Third-Class and Fourth-Class cadets.

	Course
	Objective/Topic/Skill
	Lessons Used

	Math 142
	Integration 

Differentiation

Vector Algebra
	2-42


1.3.3 Courses Fed

EM 120 is a prerequisite for AeroEngr 315 within the USAFA core (these courses are then pre-reqs for other USAFA core such as Engr 410).  Within the EM and ME majors, EM 120 is a pre-req for ME 290, EM320, EM 330, and EM340.

1.3.4 Replacements and Waivers

· None

1.4 Course Policies

· Standard DF/DFEM policies with a 60% individual effort score required to pass.

1.5 General Course Delivery

· Lecture and Lab based

· Eight Double-Period lessons per semester.

· One second-hour lesson is devoted to CAD.

· One second-hour lessons are devoted to the truss lab.

· Three second-hour lessons are devoted to the other three labs (Axial, Bending, and Combined Loading Labs).

· One second-hour lesson is devoted to FBD review.

· One second-hour lesson is devoted to presentation of the Design Project Results.

· Generally, the second-hour of class is devoted to EI.

· Reading/homework assigned as necessary (Chapters 1-7 of text covered).

1.6 Summary of Changes from Previous Offerings

1.6.1 Changes to Course Goals

None.

1.6.2 Changes to Course Objectives

None.

1.6.3 Changes to Course Content

Recommended: 

Continuing to include pressure vessels for three reasons:  (1) I think this “completes” the course nicely.  The students see the course as studying ways to break things.  We study axial, bending, torsion, and combined loads—there is one way to break something that is left out—blowing it up;  (2)  Pressure vessels are the only example in the entire course that will cause normal stress in two directions; and (3) It is a very motivating subject—the possibilities for exciting demos, hands-on interaction, and interesting study abound.

Action: After discussions with the previous Division Chief, pressure vessels were not included.  

Recommended: 

Continuing to cover stress transformations, principal stresses, and Mohr’s circle at a very high level.  This is consistent with the goal and objectives of the course.  It is also consistent with the requests of one of our “users”—EM330—as stated by the course directors.

Action: We covered principal stresses at a high level.  Stress transformations and Mohr’s circle were generally not covered.

1.6.4 Changes to Course Delivery

Recommended: 

Continuing to have the labs and the CAD portion be focused on motivation and fundamental understanding rather than report preparation.  Keep the point levels low and the assignment simple.  Although this detracts from Objective 3, it lends much greater support to Objectives 1, 2, and 4 and is worth the trade.

Action: Used same format.

Recommended: 

The development of new labs for Blocks 3 and 4.  These labs need to be more hands-on, require more student involvement, and be higher in motivation.

Action:  A completely new lab was developed for Block 3 which greatly increased the amount of hands-on and student involvement.  Changes were made to the old lab in Block 4 that accomplished the same goal.

Recommended: 

Development of better demos throughout the entire course.  The applications are limitless and need to be brought into the classroom.

Action:  In the Fall semester, a different “Demo Motivator” was responsible for coming up with and preparing for each classroom a demo for that particular lesson.  The demos were discussed at each weekly course meeting.  This technique worked well.  This technique was not as successful in the Spring semester for a variety of reasons, namely logistics and the fact that we didn’t have weekly course meetings.  Most instructors did utilize demos, but not to the degree that we did in the Fall.

1.6.5  Changes to Course Administration

Recommended: Continuing the use of the web and e-mail as much as possible.  This drastically decreased the workload and time requirements of the CD, the instructors, and the students.

Action: Done.

Recommended: Staying with the current GR format—it seemed to be a good balance.

Action: Done.

Recommended: Continuing the current use of the peer ratings on the design project to reward individual effort.

Action: Done.  Most instructors used the peer ratings on the labs as well, however, this process turned out to be very time consuming.

1.7 Course Resources

1.7.1 Supplies
Expendable supplies included:

-Balsa wood and construction materials to make trusses.  This required approximately 1200 sticks 36” long, 12-15 bottles of glue, 3 boxes of razor blades and 6 packets of sand paper.


-Tensile test specimens for the axial lab.  This required approximately 350 specimens of 6 different materials.

1.7.2 Equipment/Computers 

Non-Expendable supplies included:

-The bending lab and combined loading lab apparatus


-Use of the SATEC machines and the combined loading apparatus


-Laptops were used in the room to demo the CAD assignment
1.7.3 Needs/Desires 

None

2.  ASSESSMENT

2.1 Were the Course Objectives Achieved?

2.1.1 Student and Instructor Assessment (Scale 0 – 4)

	Course Objective
	Cadet (Fall)


	CD


	Other Instructors


	Average

	Course Director Comments

	1. Students will be able to analyze simple mechanical designs with the fundamental principals of mechanics.
	2.7
	3
	2.8
	2.8
	This objective varies from student to student, but in general we’re doing well here.

	2. Students will be able to define and use basic terminology relating to mechanics.
	2.8
	3
	3.1
	3.0
	We do this one pretty well.

	3. Students will be able to produce technical reports and briefings that clearly communicate mechanical testing, analysis and design.
	2.6
	2
	2.3
	2.3
	This is generally a low score because this is the first time students do technical briefings and reports.


	4. Students will be able to develop and apply a problem solving strategy, with special emphasis on ill-defined problems, applicable across all disciplines.
	2.6
	2.5
	2.7
	2.6
	The students learn a basic problem solving methodology, but we need to put more emphasis on ill-defined problems.


2.1.2 Assessment Based on Graded Events

	Event
	Average Score
	Course Objectives Covered

	GR#1
	78%
	1,2

	GR#2
	77%
	1,2

	GR#3
	78%
	1,2

	FINAL
	77%
	1,2

	CAD #1
	96%
	2

	Vector Review
	91%
	1,2

	Truss Lab
	87%
	1,2,4

	Axial Lab
	87%
	1,2,3

	Bending Lab
	85%
	1,2,3

	Combined Loading Lab
	87%
	1,2,3

	Design Project
	88%
	1,2,3,4

	Instructor Prerogative
	82%
	1,2,3,4


	Course Objective
	Graded Events Used
	Average

Score



	1. Students will be able to analyze simple mechanical designs with the fundamental principals of mechanics.
	All except CAD
	83%

	2. Students will be able to define and use basic terminology relating to mechanics.
	All
	84%

	3. Students will be able to produce technical reports and briefings that clearly communicate mechanical testing, analysis and design.
	Axial, Bending, and Combined Loading Labs, Design Project, and IP Points
	86%

	4. Students will be able to develop and apply a problem solving strategy, with special emphasis on ill-defined problems, applicable across all disciplines.
	Truss Lab, Design Project, and IP Points
	86%


2.1.3 Other Student Assessment (Standard Course Critique)

	EM-120
	F00


	F00 FR


	Sp01



	Instructor
	
	
	

	1.  Ability to stimulate interest
	4.5
	5.1
	

	2.  Quality and timeliness of feedback
	4.7
	5.1
	

	3.  Ability to provide clear, well-organized instructions
	4.7
	5.2
	

	4.  Ability to present alternative explanations
	4.7
	5
	

	5.  Use of examples and illustrations
	4.8
	5.3
	

	6.  Value of questions and problems raised
	4.7
	5
	

	7.  Knowledge of course material
	5.3
	5.5
	

	8.  Military role model
	5
	5.5
	

	9.  Encouragement given students to express themselves
	4.8
	5.1
	

	10.  Concern for student learning
	4.8
	5.1
	

	11.  Availability for extra help
	5.1
	5.2
	

	12.  Enthusiasm
	5.1
	5.5
	

	course
	
	
	

	13.  Organization
	4.4
	4.9
	

	14.  Clarity of course objectives and requirements
	4.4
	5
	

	15.  Degree which course met stated objective
	4.4
	4.4
	

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

	17.  Reasonableness
	4.3
	4.9
	

	18.  Evaluative and grading techniques
	4.3
	5
	

	19.  Quality and usefulness of course text
	3.9
	4.4
	

	general evaluation
	
	
	

	20.  Course as a whole
	4.1
	5.1
	

	21.  Relevance and usefulness 
	4.1
	4.9
	

	22.  Amount learned in course
	4.4
	4.9
	

	23.  Instructor’s effectiveness in facilitating my learning
	4.6
	5.3
	

	SUPPLEMENTAL QUESTIONS FROM THE DEAN

   Scale 1-5:  1=Strongly Disagree; 3=Neutral; 5=Strongly Agree


	
	
	

	35. Improved my ability to handle probs without approved solutions
	3.8
	3.2
	

	36.  Improved my ability to express my ideas orally.
	3.3
	3.0
	

	37.  Improved my ability to express my ideas in writing.
	3.4
	3.0
	

	38.  My motivation to learn increased because of this course.
	3.6
	3.0
	

	39.  I’d like to learn more about this subject.
	4.0
	3.2
	

	40.  I was an active participant in this class.
	4.1
	3.4
	

	41.  My instructor designed activities that made me think.
	4.2
	3.4
	

	42.  Prior to EM120 I was interested in the content of this course.
	3.8
	3.2
	

	43.  As a result of EM120 I am more likely to raise ethical concerns
	3.1
	2.7
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2.1.5 Other Course Director Assessment 

       The following summarizes an end-of-course survey given to the instructors. 

	scale 0-4:  0=Strongly Disagree; 2=Neutral; 4=Strongly Agree
	

	1. The progression of the course made sense to me.

	4.3

	2. The depth (level of detail, theory, etc) of the material covered left me wanting more.
	3.9

	3. The breadth (number of topics, number of sensors, etc) of the material covered left me wanting more.
	3.0

	4. The reading assignments and book were helpful.
	3.2

	5. The handouts were helpful.
	4.2

	6. The homework problems were helpful.
	4.1

	7. The course objectives were helpful in defining what was expected.
	4.5



	8. The lesson objectives were helpful in defining what was expected.
	4.2

	9. This class requires more work than other classes.
	2.1

	10. This class requires more busy work than other classes.
	2.2

	11. This class requires more grading time than other classes.
	2.8

	12. This class requires more lesson prep than other classes.

	1.9


	scale 0-5:  0=None; 5=Very High
	
	

	
	Importance
	Knowledge Gained

	13.  Equilibrium Equations
	4.6
	4.2

	14.  FBD’s
	4.6
	3.9

	15.  Visualization and Drawings
	4.8
	3.4

	16.  Internal Forces
	4.4
	3.8

	17.  Axial Loading
	4.3
	4.2

	18.  Bending
	4.3
	3.6

	19.  Torsion
	4.2
	3.8

	20.  Combined Loading
	4.2
	3.1

	
	Amount of Work
	Knowledge Gained

	21.  Truss Lab
	3.7
	3.4

	22.  Axial Lab
	3.0
	3.7

	23.  Bending Lab
	2.9
	3.8

	24.  Combined Loading Lab
	3.1
	3.6

	25.  Design Project Analysis
	3.3
	3.7

	26.  Design Project Briefing
	3.1
	2.9

	27.  Design Project Final Report
	3.3
	3.5

	28.  Design Project Overall
	3.3
	3.7


2.1.6 Selected instructor comments:

Technical “rigor” of class:

1. The course needs a little more “beef.”

2. We have watered this course down a little too much.  

3. Adding “engineering rigor” isn’t a bad direction, however with the recent years of less rigor, we still get comments that the course is too hard to be a core class.  But with most cadets, the higher you raise the bar, the higher they push.

4. Occasionally seemed like course moved too slowly.  

5. Too many lessons were allotted for certain topics.

6. There was a fair amount of slop at the end of the course-more than they used effectively for their projects.  

7. Homework sometimes too easy.  They rarely go to the book to learn anything.

8. The book needs to be changed.

9. We do not force them to apply any of the information in the course to something they have not specifically seen.

Technical topics:

1. Vectors: 

a. Include 3D vectors.

b. Would like to see more vector stuff. 

c. I support the idea of doing a more thorough vector treatment of equilibrium early in the course.

2. Principal stresses:

a. Make them do principal stresses on the design project.

b. If you want to continue principal stresses as a topic, you could add torsion to the design project and have them use principal stress for failure analysis.

c. Include stress transformations and principal stresses that the cadets have to use.

3. Include shear and moment diagrams.

4. Labs: 

a. The labs this semester were very good.

b. The labs are great.  The problem is getting all of them to do the work.  Most divvy up the workload and then they all don’t understand what happened.  I suggest pre-labs that are individual effort.

c. I would like to have an oral presentation on the truss lab, because oral presentations involve the non-technical types more.

d. Calculating the individual effort numbers is needed but very time consuming.

e. The design project was more well-defined than ill-defined.

2.2.  Are the Course Goals/Objectives Appropriate?

The course goals/objectives are based on a consensus reached during numerous meetings held over the past four years of EM120 “evolution.”  The goal/objectives are not necessarily oriented toward engineering per se, rather they reflect the overall goals and mission of the Core Curriculum.  The goal of the Core Curriculum is to produce well-rounded officers who are able to evaluate various situations based on a broad educational background.  With this goal in mind, the objectives of EM-120 seem to be appropriate at this time.  However, how we implement these Goals/Objectives needs to be updated.  This issue will be addressed in Section 3.

2.3  Time Survey Data

Time survey was collected but only used for a top level assessment.  In general, folks are spending an average of only about 5-10 minutes per lesson outside of the classroom.  This issue will be addressed in Section 3.

2.4  Grade History Data
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2.5 Were Previous Recommendations Appropriate?

Pressure vessels and detail on principal stresses/stress transformations were not included this year (see 1.6.3).  Both of these topics have been on again/off again for the last several years.  

All other recommendations were followed (see remainder of Sect 1.6).

3. RECOMMENDED CHANGES

3.1 Changes to Course Goals

None.

3.2 Changes to Course Objectives

Recommendation:  Change the wording to Objective 4 from “Students will be able to develop and apply a problem solving strategy, with special emphasis on ill-defined problems, applicable across all disciplines.” to “Students will be able to develop and apply a problem solving strategy applicable across all disciplines and including ill-defined problems.”

Supporting data:  Reference 2.1.1.

Desired outcome: The students will be exposed to ill-defined problems, but it shouldn’t be (nor is it) a special emphasis.

3.3 Changes to Course Content

Recommendation:  Increase the technical rigor of the course.

Supporting data:  Reference 2.1.3, 2.1.5, 2.1.6 and 2.3.

Desired outcome: The students have a better grasp of the technical concepts and put a little more time into the class.

Comments:  Almost everyone agrees the course needs to be beefed up and that the students put in VERY little time outside of class.   

Recommendation: Increase the number of statics lessons, providing a more even mix of statics and strength of materials.  This specifically includes adding 3D vectors, and shear and moment diagrams.

Desired Outcome:  Similar to the first recommendation.  The goal is that the students gain a better grasp of the technical concepts and put a little more time into the class. 

Supporting data: Reference 2.1.3, 2.1.5, 2.16 and 2.3.

3.4 Changes to Course Delivery

Recommendation:  Change textbook.

Desired Outcome:  Have the students actually use the text.  To make this effective, the text needs more examples, homework problems, no errors, and more consistency than the current text.

Supporting data: Reference 2.1.3, 2.1.5, 2.1.6.

Comments:  The current book has too many inconsistencies, and not enough homework problems or examples.  Unfortunately we can’t make corrections to it.

.

3.5 Changes to Course Administration (Graded Events)

Recommendation: Continue individual rankings on labs, but streamline the process.  
Supporting Data: Reference 1.6.5 and 2.1.6.
Desired Outcome:  Have the cadets do individual ratings in a way that eases the burden on the instructors.  The idea is to ensure cadets that put in little or no effort do NOT get a good grade on a lab because they are in a good group.  However, the current process is too time-consuming for the instructors.

Comments:  There is probably a way this could done electronically by the cadets and the calculations made automatically and provided to the instructors..

Recommendation: Make design project more ill-defined.

Supporting Data: Reference 2.1.1, and 2.1.6.

Desired outcome:  Strengthen our ability to meet course objective #4.

Comments:  We gave them almost all of the information they needed to complete the design project the last 2 semesters.  We need to challenge the cadets and make the problem more ill-defined.

3.6 Changes to Course Policies

None.

3.7 Recommendations to Curriculum Assessment Committee

3.8 Course Review Results

3.8.1
Attendees:  

Lt Col Shoales (CAC Chair), Maj Hansen (Structures Div Chief), Capt Rice (CD), Capt Winebrener (incoming CD), Maj Vaught (Systems Div Chief), Dr Self, Dr Skaar, Dr Redfield, Capt Borchert, Dr Bryan, Capt Szmerekovsky

3.8.2 CAC Determinations

There was significant discussion about the phrase “with special emphasis on ill-defined problems” in the course objectives.  Although we all agreed that problem solving skills to include considerations of the “ill-defined” were an important objective of the engineering core, the CAC did not agree that this was a ”special emphasis” of the course.  Rewording of objective as written in 3.2 was accepted.
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		5.3		5.2		5.3		4.6

		5		5.1		5.2		4.7

		4.8		5.1		5.2		4.5

		5		5.3		5.4		4.6

		5.1		5.3		5.6		5.1

		4.1		4.5		4.7		3.7

		3.7		4.3		4.6		3.8

		4.2		4.5		4.8		4

		5		5		5.3		4.7

		3.9		4.4		4.2		3.3

		4.2		4.6		4.4		3.4

		2.9		3		3.8		3.1

		4.3		5		4.8		3.8

		4.5		4.9		5		4.3

		4.4		5.1		5		4.4

		4.8		5		5.1		4.2



EM 290 Fall 98

EM 290 Spring 99

EM 290 Fall 99

ME 290 Spring 00

Question

EM 290



EM320

		4.7		3.6		4.2		4.9		4.6

		4.9		3.9		4.6		5		4.8

		4.8		3.7		4.2		5.1		4.5

		4.8		3.7		4.1		5.1		4.8

		5.1		4		4.5		5.2		5

		4.8		3.8		4.5		5		4.7

		5.5		4.7		4.4		5.5		5.4

		5.3		4.3		5		5.5		5.2

		5		3.9		4.5		5.2		5

		5		3.8		4.5		5.3		5

		5.1		4.5		4.8		5.2		5.3

		5.1		4.4		4.9		5.3		5

		4.2		3.6		3.5		4.7		4.2

		3.9		3.6		3.4		4.7		4.1

		4.1		3.6		3.6		4.7		4.1

		4.6		3.9		4.3		4.9		4.8

		3.5		3		2.9		4.1		3.3

		3.8		3.1		3.3		4.5		3.8

		4		3.4		3.7		4.7		3.7

		4		3.1		3.4		4.6		3.5

		4.2		3.7		4.1		4.7		4.1

		4.3		3.8		4.1		4.9		4.2

		4.7		3.6		4.1		5.2		4.8



EM 320 Spring 98

EM 320 Fall 98

EM 320 Spring 99

EM 320 Fall 99

EM 320 Spring 00

Question

EM 320



EM330

		4.2		4.6		4.6		4.3

		4.7		5.2		4.7		5

		4.4		5		4.7		4.7

		4.4		4.8		4.5		4.5

		4.6		5		4.8		4.8

		4.4		4.7		4.6		4.6

		5.1		5.4		5.4		5.3

		4.9		5.2		4.8		5.1

		4.6		4.8		4.6		4.7

		4.6		4.8		4.6		4.6

		4.7		5		4.9		4.9

		4.7		4.8		5.1		4.9

		4.3		4.5		4.5		4.6

		4.2		4.6		4.54		4.6

		4.3		4.6		0.4		4.6

		4.2		4.6		4.4		4.4

		4.4		4.6		3.9		3.8

		4.2		4.6		4.1		4.3

		4.4		4.2		4		4.5

		4.3		4.6		4		4.3

		4.5		4.8		4.4		4.6

		4.4		4.8		4.5		4.7

		4.3		4.8		4.6		4.6



EM 330 Fall 98

EM 330 Spring 99

EM 330 Fall 99

EM 330 Spring 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

		3		5.2		5		4.8		4.7

		3.9		5.2		5.2		5		4.9

		3.8		5.1		5.1		5		4.7

		4.1		5.1		5.2		5		4.9

		3.7		5.1		5.1		5.1		4.9

		4.2		5.6		5.6		5.4		5.5

		4.5		5.4		5.7		5.5		5.3

		4.1		5.1		5.1		5		4.8

		4.1		5.3		5.2		5.1		4.8

		4.2		5.4		5.3		5.4		5.1

		4.2		5.4		5.5		5.1		5.2

		3.7		4.7		4.7		4.3		4.2

		3.4		4.6		4.6		4.4		4.1

		3.5		4.7		4.7		4.4		4.2

		3.7		4.9		5		4.8		4.5

		3		4.4		4		3.3		3.3

		2.8		4.5		4.4		4.3		3.9

		3.8		3.8		3.5		2.8		3.4

		3.4		4.5		4.5		4.2		4.1

		3.7		4.8		4.8		4.5		4.2

		3.7		4.7		4.6		4.6		4.4

		3.6		4.9		5.1		5		4.7



EM 332 Spring 97

EM 332 Fall 97

EM 332 Spring 98

EM 332 Spring 99

EM 332 Spring 00

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

		4.1		4.7		5.3		4.4

		4.7		4.8		5.5		4.4

		4.8		4.6		5.3		4.4

		4.9		4.9		5.5		4.6

		4.8		4.5		5		4.6

		5.1		5		5.6		5.4

		5		4.8		5.6		4.9

		5		4.7		5.3		4.7

		4.9		4.7		5.4		4.4

		5.1		4.8		5.4		4.9

		5.4		5.3		5.6		4.9

		4.4		4.6		4.9		3.6

		4.3		4.5		4.9		3.6

		4.3		4.7		4.9		3.8

		4.6		4.2		5		4.2

		4.6		4.5		4.8		3.8

		4.4		4.3		4.9		3.8

		4.5		4.3		4.7		4

		4.5		4.2		5		3.8

		4.6		4.3		5.2		4.2

		4.6		4.5		5.1		4.2

		4.7		4.4		5.4		4.2



EM 340 Fall 97

EM 340 Spring 98

EM 340 Spring 99

EM 340 Spring 00

Question

EM 340



EM350

		4.2		4.7		4.1		5.2

		2.6		4.6		4.5		5.1

		4.4		5.1		4.5		5.3

		4.1		5		4.5		5.2

		4.5		5.1		4.8		5.2

		4.3		5		4.6		5.2

		5		5.6		5.7		5.5

		4.7		5.3		5.2		5.2

		4.3		5		4.4		5.2

		4		5.1		4.6		5

		4.5		5.3		4.9		5.4

		4.8		5.4		4.7		5.5

		3.7		4.4		4.6		4.9

		3.8		4.3		4.5		4.9

		4		4.6		4.6		5.1

		4.2		4.7		4.6		5

		2.9		4		3.7		4.2

		3.2		4.1		4.3		4.6

		4		4.2		4.8		5.1

		3.6		4.4		4.2		4.9

		4.2		4.6		4.8		5.2

		4.2		4.5		4.8		5

		4.1		4.9		4.3		5.3



EM 350 Spring 98

EM 350 Fall 98

EM 350 Fall 99

EM 350 Spring 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

		5.1		5.5		4		5.2

		4.8		5.3		4.4		5.3

		5.5		5.6		3.5		5.3

		5.5		5.4		3.7		5.3

		5.3		5.4		3.6		5

		5.2		5.2		3.6		5.2

		5.8		5.6		5.2		5.3

		5.6		5.5		4.2		5.8

		5.7		5.7		3.7		5.7

		5.3		5.6		4		6

		5.4		5.5		4.3		5.5

		5.6		5.8		4.5		5.5

		5		5.1		2.8		4.3

		4.9		5.4		3.1		4.5

		5		5.1		3.3		5

		5.3		5		4.1		5.7

		4.6		4.9		3.1		5

		4.8		4.9		3.5		4.7

		3.6		4.5		2.9		4.7

		4.9		4.6		3.3		4.7

		4.6		4.9		4.1		5

		4.6		4.9		3.1		5.3

		5.1		5.5		3.5		5.5



EM 421 Spring 95

EM 421 Spring 96

EM 421 Spring 97

EM 421 Spring 99

Question

EM 421



EM431

		4.6		3.3		4.5		5.3

		4.9		4		4.8		5.4

		5		2.9		4.1		5.4

		4.8		2.9		4.2		5.4

		4.9		3.5		4.3		5.2

		5		3.6		4.6		5.1

		5.7		5		5		5.6

		5.3		4		4.9		5.8

		4.9		3.8		5.2		5.3

		4.8		3.2		5		5.3

		5		3.8		5		5.2

		5.2		3.6		4.8		5.2

		4.8		3.7		4.3		5.1

		4.6		3.6		4.1		5.1

		4.7		3.7		4.3		5.1

		5.2		4.2		5		5.1

		4.5		3.3		4		4.6

		4.6		3.2		4.1		4.8

		4.7		3.5		4.3		4.9

		4.6		3.4		4.3		4.8

		4.9		3.9		4.8		5.1

		5		3.6		4.7		5.2

		5		3		4.3		5.3



EM 431 Fall 95

EM 431 Fall 97

EM 431 Fall 98

EM 431 Fall 99

Question

EM 431



EM432

		5.5		4.9		5.6		4.2

		5.5		5.5		5.4		5.3

		5.4		5.4		5.2		4.6

		5.5		5.3		5		4.2

		5.3		5.1		5.2		5

		5.3		5.1		5.4		4.6

		5.7		5.6		5.4		5.6

		5.6		5.5		5.4		4.4

		5.2		5.5		5.4		5

		5.2		5.3		5.2		5.2

		5.4		5.3		5.2		4.6

		5.7		5.4		5.4		5.2

		4.8		4.9		5.4		4.4

		5		4.8		5.2		4.4

		5.3		4.9		5.2		4.4

		5.7		5.5		5.2		4.8

		5.1		5		5.2		4.8

		5.4		4.9		5.6		4.8

		4.9		4.9		5.6		3.2

		5.5		4.8		5.4		4.2

		5.6		5		5.4		4.4

		5.5		4.8		5.2		4.8

		5.6		4.9		5.2		4.8



EM 432 Spring 95

EM 432 Spring 96

EM 432 Spring 97

EM 432 Spring 98

Question

EM 432



EM440

		3.8		4.1		4		3.8

		3.5		2.6		3.4		3.6

		4		3.8		4.6		4.1

		4.1		4.3		4.6		4.4

		4.3		4.4		4.9		4.3

		4.1		4.1		4.6		4.3

		5.1		4.9		5.2		5.8

		4.3		4.6		5.1		4.8

		4.1		4.3		4.6		4.5

		4.4		4.4		4.8		4.8

		4.7		4.6		4.8		4.8

		4.4		4.6		4.6		4.8

		4.3		3.9		4.1		4

		4.1		3.6		4		3.9

		4.1		4		4.1		4

		4.2		4		4.3		4.1

		3.6		2.9		3.6		3.2

		3.7		3.4		4		3.5

		4.2		2.3		3.2		2.8

		4.1		4		4.2		3.9

		4.3		4.4		4.4		4

		4.3		4.4		4.6		3.7

		3.9		3.9		4.6		4



EM 440 Fall 95

EM 440 Fall 97

EM 440 Spring 99

EM 440 Fall 99

Question

EM 440



EM445

		5.1		4.8		5.6		5.2

		4.9		4.7		4.1		4.3

		5.4		4.8		5.4		5.4

		5.1		4.9		5.5		5.7

		5.4		5		5.6		5.5

		5.3		5.2		5.4		5.5

		5.8		5.6		5.7		6

		4.8		5.2		5.5		5.3

		5.1		4.9		5.4		5.7

		4.8		5		5.6		5.3

		5		5		5.5		5.2

		5.3		5.4		5.7		5.4

		4.8		4.5		5		4.6

		4.8		4.4		4.9		4.5

		4.7		4.6		5		4.8

		5.3		5		5.5		5.7

		4		4.2		4.6		4.7

		4.2		4.3		4.7		4.8

		5.3		5.1		5		5.1

		5.2		4.8		5.4		4.9

		5.3		4.9		5.4		5.4

		5.3		5		5.6		5.2

		5.3		4.9		5.6		5.2



EM 445 Fall 94

EM 445 Fall 95

EM 445 Spring 97

EM 445 Spring 98

Question

EM 445



EM450

		2.3		5.2		4.9		4.9

		3		4.7		4.5		5.4

		3		5.2		5.4		5.4

		3		5.4		5.1		5.3

		3.2		5.5		5.3		5.3

		3.1		5.3		5		5.1

		3.1		5.8		5.5		5.5

		3.3		5.6		5.5		5.6

		2.6		5.3		5.1		5.1

		2.4		5.3		5		5.4

		3.9		5.3		5.4		5.4

		2.8		5.4		5.2		5.4

		2.3		4.8		4.2		5.1

		2.2		5.1		4		5.3

		2.6		5		4.4		5.1

		2.8		5.2		4.6		5.3

		1.5		5.2		4.2		5

		1.6		4.8		4.8		5

		3.1		4.8		3.9		5

		2		4.9		4.6		4.5

		2.9		5.1		5		5.4

		2.7		5.1		4.7		5

		2.2		5.3		5		5.3



EM 450 Spring 97

EM 450 Spring 98

EM 450 Spring 99

EM 450 Fall 99

Question

EM 450



EM460

		4.2		4.9		3.7		4.3

		5		4.7		4.4		4.5

		4.4		4.9		4.1		4.3

		4.7		4.9		4.2		4.4

		4.6		4.9		4.4		4.5

		4.7		4.8		4.2		4.6

		5.3		5.7		4.8		5.1

		4.9		5.4		4.8		4.9

		4.5		4.9		4.1		4.7

		4.7		5.2		4.4		5

		5.2		5.3		4.8		5

		5.2		5.5		4.5		5

		4		4.5		3.5		3.9

		3.8		4.1		3.3		3.8

		3.9		4.4		3.5		4

		4.5		5		4.1		4.5

		4.2		4.3		3.4		3.8

		4.2		4.3		3.7		4.1

		4.2		2.7		3.4		2.8

		3.7		4.5		3.4		3.9

		4.3		4.9		3.9		4.3

		4.2		5.1		3.8		4.1

		4.3		5		4		4.3



EM 460 Fall 95

EM 460 Fall 97

EM 460 Fall 98

EM 460 Fall 99

Question

EM 460



EM470

		4.4		4.3		4.9		4.7

		4.9		4.5		5.2		4.8

		4.3		4		5.2		4.8

		4.3		4.2		5.2		4.8

		4.5		4.5		5.5		4.9

		4.5		4.2		5.2		4.8

		4.9		4.5		5.5		5.6

		5		5		5.6		5

		4.7		4.7		5.2		4.8

		4.7		5		5.3		4.7

		5.1		5.2		5.4		5.1

		4.7		4.9		5.4		4.9

		4.1		4		4.7		4.3

		4		3.9		4.7		4.2

		4.1		4		4.9		4.3

		4.5		4.3		5.4		4.4

		3.8		3.2		4.4		4

		3.9		3.4		4.6		4.1

		4.1		4		4.2		4.5

		4		4.1		4.8		4.2

		4.6		4.7		5.2		4.6

		4.3		4.6		5.2		4.5

		4.3		4		5.3		4.4



EM 470 Fall 95

EM 470 Fall 97

EM 470 Fall 98

EM 470 Fall 99

Question

EM 470



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



EM 495

		5.8		5.2		4.1		3.1

		5.5		5		4.6		4.1

		5.3		5.3		4.2		3.3

		5.7		5.7		4.5		3.4

		5.5		5.3		4.6		3.9

		5.5		5		4.6		3.4

		5.5		5.5		5.6		5.7

		5.8		5.5		4.7		4.6

		6		5.2		4.4		4.1

		5.8		5.5		4.5		4.1

		6		5.8		4.6		3.7

		6		5.5		4.6		4.6

		4.5		5.2		3.9		2.4

		5.2		4.7		4.1		2.2

		5.2		5		4.5		2.6

		5.7		5.5		4.9		3.7

		5.8		5		3.6		1.9

		5.7		5		4		2.9

		4.8		5.2		2.7		1.4

		5.7		5.3		4		2.4

		5.7		5.2		4.4		3.1

		5.8		5.5		4.6		3.2

		6		5.3		4.3		3.3
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EM 495A Spring 99

EM 495A Spring 00

Question

EM 495



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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		1		3.8		4.1		4.1		4.3		4.2				4.6		4.7		5		4.3		4.1		4.6		4.6		4.5		4.7		4.2		4.7		4.6		4.4		4.8		4.7		4.2		4.9				4.6		4.9		4.9		4.5		4.7		5.2		4.5		3.4		4.6		5.1		4.2		4				3.2		3.6		4.7		3.6		4.2		4.9		4.6		3.4		3.8		4.2		4.6		4.6		4.3		4.6		4.6		4.6		4.4		4.1				4.5		4.2		4.6		5.1		4.6		4.9		4.5				3.7		4.9		5.1		4.7		4.8		5.1		4.1		4.1				3.5		3		5.1		4.5		4.3		4.8		4.2				4.9		4.6		4.3		5.3		4.1		4.1		4		4.6		4.5				4.3		4.8		4.2		4.7		4.1		5.2		5.1		5.4		5				5.1		5.3		5.2		5.3		5.1		5.1		5.5				4		5.2		5		4.6				3.3		4.5		5.3		5.6		5.5		4.9				5.6		4.2		4		3.8				4.1		4		3.8		5.1		4.8				5.6		5.2		3.3		2.9		4.9		3.3				2.3		5.2		4.9		4.9		3.9		4.2				4.9		3.7		4.3		5.2		4.4				4.3		4.9		4.7		5.7		3.9		4.9		4.4		5.1		4.5				4.3		4.3		4.3		4.5		4.9		4.7		5.4		5.8		5.2		4.1		3.1		5.7		5.3		4.2		4.6		4.8		4.4		4.4				4.3		4.5

		2		4.3		4.7		4.6		4.7		4.6		I		4.8		5		5.2		4.6		4.3		4.7		4.7		4.7		4.9		4.5		5		4.7		4.7		5.1		4.9		4.3		4.7		I		4.8		4.9		4.8		4.9		4.5		4.8		4.2		3.4		4.5		4.9		4.5		4.4		I		4		3.7		4.9		3.9		4.6		5		4.8		5.2		4.9		4.7		5.2		4.7		5		5.1		5.2		4.9		4.9		5.1		I		5.2		5		4.7		4.5		4.9		4.8		4.7		I		3		5.2		5		4.8		4.7		5.2		5.3		5.5		I		5.7		5.1		5.2		4.7		4.4		5		4		I		4.7		4.1		4.7		5.3		4.4		4.6		5.1		4.9		4.9		I		3.7		4.4		2.6		4.6		4.5		5.1		5.1		5.2		5.1		I		5		5.3		5.2		5.4		5.1		4.8		5.3		I		4.4		5.3		5.4		4.9		I		4		4.8		5.4		5.5		5.5		5.5		I		5.4		5.3		4.6		3.5		I		2.6		3.4		3.6		4.9		4.7		I		4.1		4.3		4		3.6		4.1		3.8		I		3		4.7		4.5		5.4		4.5		5		I		4.7		4.4		4.5		5.3		4.9		I		4.5		5.2		4.8		5.4		4.1		5.1		4.3		5.2		4.8		I		4.7		4.4		4.6		4.8		5		4.9		5.7		5.5		5		4.6		4.1		5.4		5.4		4.5		4.8		4.8		4.7		4.7		I		4.4		4.7

		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		4.8		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		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		4.7		4.2		4.4		5		4.7		4.7		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		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		4.6		5		5		4.6		D		4.2		5		4.4		5.1		4.5		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		5.2		5		D		2.9		4.1		5.4		5.7		5.4		5.4		D		5.2		4.6		4.1		4		D		3.8		4.6		4.1		5.4		4.8		D		5.4		5.4		3.5		2.9		5.1		3.6		D		3		5.2		5.4		5.4		4.1		4.4		D		4.9		4.1		4.3		4.6		4.3		D		4		5.2		4.8		5.7		3.9		4.8		4		5		4.6		D		4.5		4.3		4.4		4.8		4.6		4.9		5.6		5.3		5.3		4.2		3.3		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		4.8		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		3.3		4.5		5		4.1		4		E		3.1		3.6		4.8		3.7		4.1		5.1		4.8		4.6		4.3		4.4		4.8		4.5		4.5		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		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		4.4		5		4.9		4.9		E		4.4		4.9		4.1		5		4.5		5.2		5		5.5		5		E		5.1		5.3		5.1		5.4		5.4		5.5		5.4		E		3.7		5.3		4.9		4.8		E		2.9		4.2		5.4		5.6		5.5		5.3		E		5		4.2		4.2		4.1		E		4.3		4.6		4.4		5.1		4.9		E		5.5		5.7		4		3.1		4.8		3.6		E		3		5.4		5.1		5.3		4.1		4.7		E		4.9		4.2		4.4		4.9		4.3		E		4.2		5.2		4.8		5.6		3.9		4.8		4.4		4.8		4.7		E		4.3		4.5		4.3		4.8		5.1		4.6		5.4		5.7		5.7		4.5		3.4		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		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		3.8		4.8		5.1		4.4		4.3		A		3.6		3.8		5.1		4		4.5		5.2		5		4.8		4.4		4.6		5		4.8		4.8		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		4.9		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		4.6		4.6		5		4.9		A		4.6		5.1		4.5		5.1		4.8		5.2		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		4.9		A		3.5		4.3		5.2		5.3		5.3		5.1		A		5.2		5		4.5		4.3		A		4.4		4.9		4.3		5.4		5		A		5.6		5.5		3.5		3.7		5.3		3.9		A		3.2		5.5		5.3		5.3		4.5		4.6		A		4.9		4.4		4.5		5.2		4.5		A		4.5		5.5		4.9		5.9		4.2		4.9		4.2		4.9		4.7		A		4.5		4.4		4.7		4.9		4.9		4.6		5.7		5.5		5.3		4.6		3.9		5.9		5.4		4.6		4.9		5		4.7		4.7		A		4.7		4.8
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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		5.4		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		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		5.8		5.2		5.1		5.4		5.4		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		5.9		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		4.9		5.1		5.4		5.3		C		5.4		5.5		5		5.6		5.7		5.5		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		5.8		5.7		C		5		5		5.6		5.9		5.7		5.6		C		5.4		5.6		5.4		5.1		C		4.9		5.2		5.8		5.8		5.6		C		5.7		6		4.5		3.3		5.5		4.2		C		3.1		5.8		5.5		5.5		5.1		5.3		C		5.7		4.8		5.1		5.3		4.9		C		4.5		5.5		5.6		5.9		4.6		5.2		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		5.9		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		5.1		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		3.8		4.9		5		4.7		4.5		R		3.7		4.2		5.3		4.3		5		5.5		5.2		4.8		4.9		4.9		5.2		4.8		5.1		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		5.4		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		3.8		5.3		5		R		4.7		5.2		4.7		5.3		5.2		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		5.6		5.3		R		4		4.9		5.8		5.5		5.6		5.5		R		5.4		4.4		4.4		4.3		R		4.6		5.1		4.8		4.8		5.2		R		5.5		5.3		3.8		3.4		5.1		3.8		R		3.3		5.6		5.5		5.6		4.1		4.9		R		5.4		4.8		4.9		5.4		5		R		5		5.6		5		5.7		4.7		5.4		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		5.7		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		4.9		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		3.8		4.6		4.9		4.4		4.4		I		3.8		4		5		3.9		4.5		5.2		5		3.9		4.3		4.6		4.8		4.6		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		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		4.8		4.7		4.9		I		4.7		4.9		4.3		5		4.4		5.2		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		5.4		4.9		I		3.8		5.2		5.3		5.6		5.2		5.5		I		5.4		5		4.1		4.1		I		4.3		4.6		4.5		5.1		4.9		I		5.4		5.7		4		3.1		4.9		3.8		I		2.6		5.3		5.1		5.1		4.2		4.5		I		4.9		4.1		4.7		5		4.7		I		4.7		5.2		4.8		5.7		4.6		5.1		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		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		4.9		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		3.5		4.6		5		4.6		4.3		T		3.6		4		5		3.8		4.5		5.3		5		4.7		4.4		4.6		4.8		4.6		4.6		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		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		4.9		5		T		4.7		5.1		4		5.1		4.6		5		5		5.3		5		T		5		5.3		5.3		5.6		5.1		5.3		5.6		T		4		6		5.3		4.8		T		3.2		5		5.3		5.5		5.2		5.3		T		5.2		5.2		4.5		4.4		T		4.4		4.8		4.8		4.8		5		T		5.6		5.3		4.3		2.8		4.8		3.5		T		2.4		5.3		5		5.4		4.1		4.7		T		5.2		4.4		5		4.9		4.7		T		5		5.3		4.7		5.7		4.4		5.3		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		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		5.1		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		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		5.3		4.8		4.7		5		4.9		4.9		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		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		4.7		4.8		5.2		5.3		I		4.9		5.1		4.5		5.3		4.9		5.4		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		5.3		5		I		3.8		5		5.2		5.4		5.4		5.3		I		5.2		4.6		5		4.7		I		4.6		4.8		4.8		5		5		I		5.5		5.2		3.5		3.6		4.9		3.9		I		3.9		5.3		5.4		5.4		4.4		5.2		I		5.3		4.8		5		5.4		5.1		I		5.2		5.4		5.1		5.7		4.6		5.4		4.5		5.2		5		I		4.5		4.5		5		4.9		5.3		5		6		6		5.8		4.6		3.7		5.7		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		5.2		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		4.2		5.3		5.4		4.9		4.5		Q		3.7		4		5.1		4.4		4.9		5.3		5		3.4		3.9		4.7		4.8		5.1		4.9		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		5.8		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		4.6		5.5		5.4		5.1		Q		4.9		5.5		4.8		5.4		4.7		5.5		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		5.4		5.2		Q		3.6		4.8		5.2		5.7		5.7		5.4		Q		5.4		5.2		4.7		4.4		Q		4.6		4.6		4.8		5.3		5.4		Q		5.7		5.4		4		3.8		5.3		4		Q		2.8		5.4		5.2		5.4		4.6		5.2		Q		5.5		4.5		5		5.5		4.7		Q		4.9		5.4		4.9		5.9		4.8		5.2		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		5.9		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		4.6		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		3.3		4.3		4.7		4		4.2		U		3.7		3.6		4.2		3.6		3.5		4.7		4.2		4.7		4.1		4.3		4.5		4.5		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		4.7		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		4.4		4.4		4.2		U		4.1		4.6		3.7		4.4		4.6		4.9		5		5.2		4.9		U		4.8		5		4.7		5.5		5		5		5.1		U		2.8		4.3		5		4.8		U		3.7		4.3		5.1		5.3		4.8		4.9		U		5.4		4.4		4		4.3		U		3.9		4.1		4		4.8		4.5		U		5		4.6		3		1.9		4.5		3.3		U		2.3		4.8		4.2		5.1		3.5		4		U		4.5		3.5		3.9		4.7		4.1		U		4		4.7		4.3		5.1		3.6		4.6		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		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		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		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		4.4		4.3		4.2		4.6		4.54		4.6		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		4.3		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		4		4.4		4.3		4		E		3.8		4.3		3.8		4.3		4.5		4.9		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		5.1		4.6		E		3.6		4.1		5.1		5.3		5		4.8		E		5.2		4.4		4.1		4.1		E		3.6		4		3.9		4.8		4.4		E		4.9		4.5		3		2		4.6		3.4		E		2.2		5.1		4		5.3		3.6		3.8		E		4.1		3.3		3.8		4.5		4		E		3.9		4.7		4.2		5.1		3.5		4.5		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		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		4.7		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		3.4		4.2		4.7		4		4.2				3.7		3.4		4.1		3.6		3.6		4.7		4.1		4.5		4.4		4.3		4.6		0.4		4.6		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		4.5		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		4.4		4.3		4.1				4.1		4.5		4		4.6		4.6		5.1		5.1		5.3		5				4.7		4.7		4.8		5.5		5		5		5.1				3.3		5		5.2		4.7				3.7		4.3		5.1		5.4		5.3		4.9				5.2		4.4		4.2		4.1				4		4.1		4		4.7		4.6				5		4.8		4		2.3		4.6		3.5				2.6		5		4.4		5.1		3.8		3.9				4.4		3.5		4		4.5		4.1				4		4.9		4.3		5.6		3.8		4.6		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		5.6		5.6		4.2		4.3		4.6		4.3		4.4				4.2		4.4
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		EM 120 Grade History

		Year		Incoming GPA		Prog		Final

		F91		2.65				2.72		Course Director:___________________

		S92		2.99				2.86

		F92		2.74				2.56		Division Chief: ____________________

		S93		2.95				2.82

		F93		2.78		2.84		2.82		Deputy for Curriculum: _________________

		S94		2.97		2.56		3.08

		F94		2.82		2.85		2.87

		S95		2.97		2.58		2.87

		F95		2.72		2.46		2.55

		S96		2.86		2.81		2.71

		F96		2.82		3.07		2.85

		S97		2.89		2.46		2.76

		F97		2.76		2.56		2.75

		S98		2.8		2.85		2.91

		F98		2.67		2.39		2.43

		S99		2.96		2.56

		F99		2.64		2.9		2.7

		S00		2.93		2.91		2.84		Year		Incoming GPA		Prog		Final

		F00		2.73		2.98		2.76		F00 120FR		-		3.68		3.51

		S01		3.03		3.01		3.02
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