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(4Jun) Course Review Package

Spring 2001

Course Review held on: 6Jun01

EngrMech 332

Aerospace Structures
Offered:  Spring Semester Only

Credit Hours:  3(1)

Prerequisites: EngrMech 330

Co-requisites: Aero 315, EngrMech 320

This Course is a Not Prerequisite 

Required Course for the Engineering Mechanics program

[image: image1.png]



Course Director: Dennis  

1. COURSE DESCRIPTION 

Analysis and design of lightweight, thin-walled and semimonocoque structures.  Margin of safety.  Material selection including strength, stiffness, and weight.  Labs, final exam or final project. Prereq:  EngrMech 330; Completed or enrolled in AeroEngr 315, EngrMech 320.  Sem hrs:  3 spring.

Textbook:  David J. Peery and J.J. Azar, Aircraft Structures, McGraw-Hill, 1982.  

1.1 Goals and Objectives 

1.1.1 Course Goals

Cadets will understand how to develop preliminary structural designs for common aerospace applications based on strength, buckling, and aeroelastic considerations. 

1.1.2 Course Objectives

1. Synthesize design criteria, material selection, and loading conditions to design common aerospace structures

2.  Size a wing cross-section based on static strength considerations.
3. Design a simplified wing cross-section based on buckling considerations.
4. Size a wing cross-section based on aeroelastic considerations.

5. Apply matrix structural analysis to simple truss/beam aerospace structures. 

6. Design safe mechanically fastened joints.
7. Effectively communicate the process and results of technical analysis and design.

1.1.3 Mapping to Program Curricular Outcomes 

	
	1a.  Application of the fundamental analysis concepts of engineering mechanics to solve engineering problems.
	2a.  Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions.
	3a.  Use of contemporary engineering mechanics 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.

	1. Synthesize design criteria, material selection, and loading conditions to design common aerospace structures.
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	2. Size a wing cross-section based on static strength considerations.
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	3. Design a simplified wing cross-section based on buckling considerations.
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	4. Size a wing cross-section based on aeroelastic considerations.
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	
	
	
	
	
	
	
	
	

	5.  Apply matrix structural analysis to simple truss/beam aerospace structures.
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	6. Design safe mechanically fastened joints.
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	7. Effectively communicate the process and results of technical analysis and design.
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1.2 Course Content 

	Lesson
	Topic
	Course Objectives

	1
	MilHdbk5 Introduction, Loads, Design Criteria
	1

	2
	Internal Loads, Stress/Deformation, Margin of Safety
	1

	3
	Aircraft Structure Nomenclature, Wing Box Idealization
	1

	4
	Thin-Wall Beam Theory –Torsion
	2

	5
	Thin-Wall Beam Theory – Normal Stresses
	2

	6
	Thin-Wall Beam Theory – Shear Stresses
	2

	7
	Thin-Wall Beam Theory
	2

	8
	Combined Loading
	2

	9
	Design Project Time
	1,2

	10
	Quiz 1, Wingbox Demo
	1,2

	11
	Design Project Time
	1,2

	12
	Column Buckling – Euler and Tangent Modulus
	3

	13
	Johnson’s Parabola and Gerard’s Method
	3

	14
	Plate Buckling
	3

	15
	Stiffened Panel Design, Wing Box Buckling Design
	3

	16
	Stiffened Panel Design, Wing Box Buckling Design
	3

	17
	Design Project Time
	1,2,3

	18
	Design Project Time
	1,2,3

	19
	Quiz 2, Buckling 
	3

	20
	Design Project Time
	1,2,3

	21
	Matrix Structural Analysis – Intro and eqns of motion
	5

	22
	Matrix Structural Analysis – Assembly, bc, solution
	5

	23
	Matrix Structural Analysis – 2-D Truss 
	5

	24
	Matrix Structural Analysis – Beam 
	5

	25
	Matrix Structural Analysis – Rod Vibrations
	5

	27
	Matrix Structural Analysis – Beam Vibrations
	5

	27
	GR
	5

	28
	Matrix Structural Analysis, Aeroelasticity –  Intro 
	5,4

	29
	Aeroelasticity – Shear Center and Torsional Stiffness 
	4

	30
	Aeroelasticity – Shear Center and Torsional Stiffness 
	4

	31
	Aeroelasticity – Flutter, pitch-plunge
	4

	32
	Aeroelasticity – Flutter and Divergence
	4

	33
	Design Project Time
	1,2,3,4

	34
	Bolt & Rivet Joints, Failure Modes
	6

	35
	Quiz 3, Aeroelasticity
	4

	36
	Fastener Design
	6

	37
	Design Project Time
	6

	38
	Design Project Time
	1,2,3,4,7

	39
	Design Project Time
	1,2,3,4,7

	40
	Design Project Time
	1,2,3,4,7

	41
	Design Project Time
	1,2,3,4,7

	42
	Design Project Time
	1,2,3,4,7


1.2.1 Summary of Graded Events 

	Assessment Event
	Course Objective
	Percent of Grade

	Prerequisite Quiz
	NA
	5%

	Q1 Thin Wall Beams
	2
	5%

	DP1 Thin Wall Beams
	1,2
	10%

	Q2 Buckling
	3
	5%

	DP2 Buckling
	1,2,3
	15%

	GR
	5
	10%

	Q3 Aeroelasticity
	4
	5%

	DP3 Aeroelasticity
	1,2,3,4
	7.5%

	Q4 Fasteners
	6
	5%

	DP4 Fasteners
	1, 6
	7.5%

	Final Design Project
	1,2,3,4,7
	25%


1.3 Course Placement 

1.3.1  Course Flow Map  - N/A

1.3.2  Prerequisites 

EngrMech 330 is a prerequisite because of required knowledge of equilibrium and strength of materials.

EngrMech 320 is a corequisite because of required knowledge of dynamics.

AeroEngr 315 is a corequisite because of required knowledge of airfoil aerodynamic properties.
1.3.3  Courses Fed  - None

1.3.4  Replacements and Waivers 

C1C Ryan Corrigan failed EngrMech 330 during the fall ’00 semester.  He applied for and was granted a waiver to retake EngrMech 330 while enrolled in EngrMech 332.

1.4  Course Policies  

Standard DF/DFEM policies

Students must receive an average of 60% overall and on individual work to pass the

 course

1.5 General Course Delivery

Lecture and project based.

Reading, from text or handouts, accompanied most topics.

Practice problems were available for students to use at their own discretion. 

No homework was collected. 

Three in-class quizzes, one take home quiz.

Common GR.

Final project.
1.6 Changes from Previous Offerings 

1.6.1 Curriculum Change Proposal

The purpose of the Spring 2000 Curriculum Change Proposal was to bring the credit hours for Engr Mech 332 into line with other equivalent courses, i.e., from 4 to 3 semester hours.  As part of this change, we reduced the contact time to 1 hour from 2 hours.  Aeronautical Engineering cadets now choose one among four EngrMech option courses.  EngrMech 332 is one of the option courses.  
1.6.2 Recommendations from Previous Course Review (Spring ’00, Capt Borchert CD)

a.  Consider adding of a course objective covering introductory exposure to matrix methods of structural analysis.  The current state of engineering practice make these methods just as relevant as the analytical tools currently being taught in the course.  
Adopted, see course objective 5.  Discretization of domain, Direct stiffness method, Developed equilibrium equations and equations of motion for multiple degree of freedom systems.  Static analysis of 2-D truss.  Natural frequencies of rods and beams.  Provides key introduction of coupled eqns of motion required for simple flutter model developed in aeroelasticity block.

b.  Keep course text for next year because of the special publishing arrangement, but consider a different text for the following year.  Students and faculty agree text was not great.  Writing of our own text was considered but dismissed as too great a burden currently. The preferred option at this point is Aircraft Structures by Megson.

Adopted.  Student critiques rate textbook low.  Megson is up to date (1999) and covers most of the topics of the course.  Some changes in course notes will be required since nomenclature is British.  

c.  Take a hard look at the value of the Tube Design (the context for initial exposure to applying strength design criteria while considering plastic material behavior) content and Joint Design content. Both are fairly specific topics that are not very difficult for an individual to pick up on their own later if needed.  Given that other topics such as matrix methods are considered more valuable, that the course hours are being reduced, and that there seems to be too many topics, something in the course must be eliminated or scaled back.  This is currently the only course where Engineering Mechanics majors get exposure to analysis and design of joints.

Adopted.  Eliminated ultimate strength tube design.  Kept fastener design; however, scaled back somewhat (ran out of time!).

d.  Eliminate Sandwich Construction, Composite Materials, Fatigue, Thermal Stress, and Structure Testing as stated topics scattered through the syllabus. These topics were not covered very rigorously. Most of these topics can still enter classroom discussion at a “soft” level with other related topics while not being testable areas of knowledge. Thermal Stress may be more appropriate for coverage in EM330.

Adopted.  These topics no longer appear in the course syllabus.  Most are mentioned and discussed at appropriate times.  Thermal stress topics comprise an EngrMech 330 course objective.

e.  Give more dedicated attention to material selection issues. Students expressed interest in the topic but didn’t feel they learned as much about it as other topics. Student performance on Final questions indicated that important understanding was lacking.

No change from previous semester.  Material selection issues discussed during introduction of MilHandbook 5.  Tried to motivate that properties other than strength, stiffness, and weight are as important.  Some limited material requirements other than strength, stiffness, and weight considerations levied on design projects.

f.  Replace the Final Exam with a Final Project based on the current Design Project 2. Add a second GR at the end of the semester.  Improve student/instructor morale while not impacting ability to effectively assess course objectives. Higher student motivation to succeed in very involved project.

Adopted.  Final Project replaced final exam…a second GR was not added.   Used only one GR in the course to exclusively assess finite element methods.  Other course objectives were assessed using quizzes and design projects.

g.  Eliminate current Design Project 4 associated with Thermal Stress. Eliminate current Design Project 3 if Joint Design topic is removed. Eliminate current Design Project 1 if Tube Design topic is removed (if not removed, it should be changed to a more straightforward combined loading problem involving a smaller scale formal report.  Appropriate projects for topics covered in a 3-hour course.

Adopted.  Thermal stress and Tube design eliminated.  Design projects were based on the wingbox except for fastener design.  

h.  Consider reducing number of quizzes from 4 to 2-3.  Quizzes only used where they can most effectively assess individual understanding of concepts not easily assessed with a 50 minute GR. Reduced instructor workload. Increased available class time.

Decided on 4 quizzes, one each on course objectives 2, 3, 4, and 6 as a convenient way to assess individual objectives.  One of them was a take home quiz to avoid using another class period.  

i.  Refine Design Project 2, which will become the Final Project.  Make a good project better. Increased guidance in certain areas will reduce frustration for students and instructors. 

Adopted-sort of.  Still required Design Project 2, i.e. strength, buckling, aeroelastic design of a wingbox, (called DP 1,2, 3 Spr ‘01) with turn-ins through out the semester.  I changed the loading on the wing for the final design project where the cadets had to redesign their wing to account for a significantly higher load.  A properly designed spreadsheet developed during the semester makes the redesign very easy.  Results presented in a formal report.

- Allow students to choose their own group partners for the Final Project.  Higher quality work with solid contribution from all group members.

Adopted.  As course director, I don’t assign groups.  Doubtful this led to higher quality work.

1.6.3 Other Changes
a. Vibrations.  Built on single degree of freedom (DOF) equation of motion introduced in EngrMech 320.  A total of 5 lessons on vibrations of multiple DOF systems were included in EngrMech 332.  Writing coupled equations of motion and finding natural frequencies.  Applied to a two DOF airfoil model (wing bending and twisting) to motivate flutter and divergence. Although an introduction only, the aeroelasticity block is a specific example for ABET EngrMech program criterion 1: “mathematical and computational techniques to analyze, model, and design physical systems consisting of solid and fluid components under steady state and transient conditions.”

b. Design Problems 1,2, and 3 (wingbox strength, buckling, and aeroelasticity design) are significantly aided by a spreadsheet implementation for design iterations.  I gave a lot more guidance on the spreadsheet as a design tool and also specific spreadsheet suggestions for the course projects.  Successful spreadsheet implementation of the wingbox design projects not only contributes to satisfying course objective #1 (synthesis of design criteria), but also requires analytical skills previously lacking in many cadets.

1.7 Course Resources

1.7.1 Supplies – Aluminum rivets, aluminum sheet
Equipment – Satec to hold wingbox demo and to test mechanically fastened joint

2. ASSESSMENT

2.1 Were the Course Objectives Achieved? 

2.1.1 Student and Instructor Assessment 

· Subjective assessment from (1) cadets, (2) course director, (3) other instructors, (4) average.  Includes comments from course directors.

· 5 point scale with the following definitions

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

	Course

Objective
	Cadet*

 
	CD
	Avg
	Comments

	1-Synthesis
	3.05
	3
	
	

	2-Strength
	3.23
	3
	
	

	3-Buckling
	3.16
	3
	
	Hardest material.

	4-Aeroelasticity
	3.19
	3
	
	Cadets did well on limited treatment of topic

Assessment tools maybe too plug & chug, tho.

	5-FEA
	2.88
	3
	
	

	6-Fasteners
	3.28
	3.3
	
	Cadets did well on limited treatment of topic

	7-Communication
	3.31
	3
	
	They surprised me here!


*32/36 cadets responded to the course objective survey…Of course, I made it mandatory!

2.1.2 Assessment Based Upon Graded Events  

	Course Objective
	% of Course Points
	Graded

Assessment Mechanisms
	Average %

Score


	Rating

	1-Synthesis
	12.5%
	Final Design
	84%
	3

	2-Strength
	15%
	Q1, DP1
	77%
	3

	3-Buckling
	20%
	Q2, DP2
	78%
	3

	4-Aeroelasticity
	12.5%
	Q3, DP3
	87%
	3

	5-FEA
	10%
	GR
	86%
	3

	6-Fasteners
	12.5%
	Q4, DP4
	90%
	3.3

	7-Communication
	12.5%
	Final Design
	81%
	3


Rating of “B” (3.0) for 2-Strength and 3-Buckling even though average scores on assessment tools reflect a bit lower performance.  The average scores shown are from a course quiz and a design problem that were administered during initial treatment of the topics.  However, the course is cumulative in that topics of course objectives 2 and 3 are needed throughout course including on the final design project.  Based on cadet survey given the last week of the course and performance on a comprehensive final design project, I raised those two ratings.

2.1.3 Other Student Assessment (Standard Course Critique)

	Instructor
	Spr ‘00
	Spr ‘01

	1. Ability to stimulate interest
	4.8
	4.6

	2.  Quality and timeliness of feedback
	4.7
	5.0

	3.  Ability to provide clear, well-organized instructions
	4.9
	4.8

	4.  Ability to present alternative explanations
	4.7
	4.5

	5.  Use of examples and illustrations
	4.9
	4.7

	6.  Value of questions and problems raised
	4.9
	4.8

	7.  Knowledge of course material
	5.5
	5.6

	8.  Military role model
	5.3
	5.2

	9.  Encouragement given students to express themselves
	4.8
	4.6

	10.  Concern for student learning
	4.8
	4.6

	11.  Availability for extra help
	5.1
	4.8

	12.  Enthusiasm
	5.2
	5.2

	Course
	
	

	13.  Organization
	4.2
	4.6

	14.  Clarity of course objectives and requirements
	4.1
	4.4

	15.  Degree which course met stated objective
	4.2
	4.4

	16.  Intellectual challenge, encouragement of indep. thought
	4.5
	4.8

	17.  Reasonableness
	3.3
	3.6

	18.  Evaluative and grading techniques
	3.9
	4.3

	19.  Quality and usefulness of course text
	3.4
	3.0

	General Evaluation
	
	

	20.  Course as a whole
	4.1
	4.3

	21.  Relevance and usefulness 
	4.2
	4.5

	22.  Amount learned in course
	4.4
	4.5

	23.  Instructor’s effectiveness in facilitating learning
	4.7
	4.7
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2.1.4 Other Student Assessment (written comments)

Received 24 written comments, generally positive.  No trends…several thought the course asked too much.  Two didn’t like the textbook.  Several thought I should give them direct answers to EI questions.

2.1.5 Other Course Director Assessment

I noticed a steady rise in performance as semester went on.  Topics are easier plus “bottom feeders” started trying. Ten cadets did not have minimum 60% on individual effort points at prog, only one by end of semester.

The lower score on cadet FEA assessment despite a high average score on the GR I think is a reflection on the limited scope treatment of the topic.  They perhaps believe they need a more complete coverage of this topic before they can apply method to a more complex structure.  Maybe more of the EngrMech juniors will take EngrMech 431.

The course was a bit crowded.  Need more time during buckling block.  I had to cut short fastener design since I had to allow time in the syllabus to work on the final design project.

2.1.6 Other Instructor Assessment – only one instructor in the course.
2.2 Are the Course Goals/Objectives Appropriate? 

2.2.1  - Do the goals/objectives cover the body of knowledge appropriately?

Yes.

2.2.2  - Do the objectives lend themselves to effective assessment?

Yes.

2.2.3  - Subjective assessment by course director.

2.3  Time Survey Data – None collected

2.4 Grade History Data 

Low prog GPA due to 10/36 not meeting the minimum 60% on individual effort work.
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2.5 Were Previous Recommendations Appropriate? 

Yes, see 1.6.  

3. RECOMMENDATIONS

3.1  Changes to Course Goals

 None.

3.2 Changes to Course Objectives 

Should objectives 2,3,4 be moved underneath objective 1?

3.3 Changes to Course Content

None.  

3.4 Changes to Course Delivery 

Course a bit crowded-see critique #17, cadet written comments, and course director assessment.  If a final exam replaces the final design project, will have an additional 5 lessons to cover syllabus.  Suggest adding 1-2 lessons to the buckling block and require a formal report for Design Project 2.  Add 1-2 lessons to FEA with a lesson on 2-D elements and maybe a lesson on general formulation.  Add 1 lesson on either aeroelasticity or fasteners.  

Use Aircraft Structures by Megson as course textbook.  Student critiques rate textbook low.  Course director frustrated by the many typographical errors.  Megson is up to date (1999) and covers most of the topics of the course.  Some changes in course notes will be required since nomenclature is British.  
3.5 Changes to Course Administration (Graded Events)

Final exam instead of final project, see 3.4.

3.6 Changes to Course Policies - none

3.7 Recommendations to Curriculum Assessment Committee - non

3.8 Course Review Results
3.8.1 Attendees: Lt Col Shoales (Deputy for Curriculum), Dr Dennis (CD), Maj Hansen (Structures Div Chief), Maj Vaught (Materials and Systems Div Chief), Dr Brandt (Aero Program Curriculum Deputy), Dr Bush, Capt Borchert (Past CD)
3.8.2 Curriculum Assessment Committee Determinations
3.8.2.1 Rewrite Goal to end after the word “applications”

3.8.2.2 Course Objectives to left as they are without renumbering COs 2-4

3.8.2.3 CAC concurs with all other recommendations 






















1
W:\ABET\Engr_Mech_and_Mech_Engr_Programs\Program Reviews\AY 00-01\Appendices and Reference Materials\Appendix 3H Course Review Packages\EM 332 CRP Sp 01.doc 


_1052653271.xls
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

		4.7		5.2		4.5		5.6

		4.5		4.8		4.2		4.9

		4.7		5.1		4.1		5

		4.9		5		4.3		5.4

		5.1		5.3		4.7		5.5

		5		5.1		4.6		5.4

		5.4		5.2		4.9		5.8

		5.2		5.3		4.6		5.3

		5.1		5.2		4.7		5.7

		5.1		5.2		4.5		5.6

		5.3		5.4		4.6		5.6

		5.3		5.6		5.1		5.9

		4.5		4.7		3.7		4.7

		4.3		4.6		3.8		4.6

		4.5		4.8		4		5.1

		5		5.3		4.7		5.7

		4.4		4.2		3.3		4.9

		4.6		4.4		3.4		4.8

		3		3.8		3.1		3.9

		5		4.8		3.8		5.5

		4.9		5		4.3		5.6

		5.1		5		4.4		5.4

		5		5.1		4.2		5.6



EM 290 Spring 99

EM 290 Fall 99

ME 290 Spring 00

ME 290 Fall 00

Question

ME 290



EM320

		4.2		4.9		4.6		4.3

		4.6		5		4.8		4.8

		4.2		5.1		4.5		4.5

		4.1		5.1		4.8		4.4

		4.5		5.2		5		4.6

		4.5		5		4.7		4.5

		4.4		5.5		5.4		5.4

		5		5.5		5.2		4.9

		4.5		5.2		5		4.6

		4.5		5.3		5		4.5

		4.8		5.2		5.3		4.8

		4.9		5.3		5		4.8

		3.5		4.7		4.2		4.1

		3.4		4.7		4.1		3.9

		3.6		4.7		4.1		4.1

		4.3		4.9		4.8		4.6

		2.9		4.1		3.3		3.1

		3.3		4.5		3.8		3.7

		3.7		4.7		3.7		3.8

		3.4		4.6		3.5		3.7

		4.1		4.7		4.1		4.3

		4.1		4.9		4.2		4.3

		4.1		5.2		4.8		4.3



EM 320 Spring 99

EM 320 Fall 99

EM 320 Spring 00

EM 320 Fall 00

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

		4.1		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

		4.7		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

		5.1		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

		3.3		4.5		5.3		4.9

		4		4.8		5.4		5.4

		2.9		4.1		5.4		5.2

		2.9		4.2		5.4		4.8

		3.5		4.3		5.2		5.2

		3.6		4.6		5.1		5.3

		5		5		5.6		5.7

		4		4.9		5.8		5.3

		3.8		5.2		5.3		5.1

		3.2		5		5.3		5.3

		3.8		5		5.2		5.3

		3.6		4.8		5.2		5.2

		3.7		4.3		5.1		4.8

		3.6		4.1		5.1		4.7

		3.7		4.3		5.1		5

		4.2		5		5.1		5

		3.3		4		4.6		5.2

		3.2		4.1		4.8		5

		3.5		4.3		4.9		3.1

		3.4		4.3		4.8		5

		3.9		4.8		5.1		5.3

		3.6		4.7		5.2		5.5

		3		4.3		5.3		5.3



EM 431 Fall 97

EM 431 Fall 98

EM 431 Fall 99

EM 431 Fall 00

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

		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

		4.8		5.6		5.2		3.3

		4.7		4.1		4.3		4

		4.8		5.4		5.4		3.5

		4.9		5.5		5.7		4

		5		5.6		5.5		3.5

		5.2		5.4		5.5		3.8

		5.6		5.7		6		4.5

		5.2		5.5		5.3		3.8

		4.9		5.4		5.7		4

		5		5.6		5.3		4.3

		5		5.5		5.2		3.5

		5.4		5.7		5.4		4

		4.5		5		4.6		3

		4.4		4.9		4.5		3

		4.6		5		4.8		4

		5		5.5		5.7		4.5

		4.2		4.6		4.7		3.5

		4.3		4.7		4.8		3.8

		5.1		5		5.1		4.5

		4.8		5.4		4.9		3.8

		4.9		5.4		5.4		4.3

		5		5.6		5.2		4

		4.9		5.6		5.2		3.5



EM 445 Fall 95

EM 445 Spring 97

EM 445 Spring 98

ME 445 Spring 00

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

		4.4		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



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
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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		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		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		5.8		5.7		C		5		5		5.6		5.7		5.9		5.7		5.6		C		5.4		5.6		5.4		5.1		C		4.9		5.2		5.8		5.5		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		5.8		5.1		5.3		C		5.7		4.8		5.1		5		5.3		4.9		C		4.5		5.5		5.6		5.9		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		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		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		5.6		5.3		R		4		4.9		5.8		5.3		5.5		5.6		5.5		R		5.4		4.4		4.4		4.3		R		4.6		5.1		4.8		5.3		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		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		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		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		4.8		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		5.4		4.9		I		3.8		5.2		5.3		5.1		5.6		5.2		5.5		I		5.4		5		4.1		4.1		I		4.3		4.6		4.5		5.5		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		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		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		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		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		4.8		T		3.2		5		5.3		5.3		5.5		5.2		5.3		T		5.2		5.2		4.5		4.4		T		4.4		4.8		4.8		5.3		4.8		5		T		5.6		5.3		4.3		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		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		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		4.7		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		5.3		5		I		3.8		5		5.2		5.3		5.4		5.4		5.3		I		5.2		4.6		5		4.7		I		4.6		4.8		4.8		5.8		5		5		I		5.5		5.2		3.5		3.6		4.9		3.9		I		3.9		5.3		5.4		5.4		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		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		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		4.6		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		5.4		5.2		Q		3.6		4.8		5.2		5.2		5.7		5.7		5.4		Q		5.4		5.2		4.7		4.4		Q		4.6		4.6		4.8		5.5		5.3		5.4		Q		5.7		5.4		4		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		5.9		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		3.3		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		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		5		4.8		U		3.7		4.3		5.1		4.8		5.3		4.8		4.9		U		5.4		4.4		4		4.3		U		3.9		4.1		4		4.5		4.8		4.5		U		5		4.6		3		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		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		3.4		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		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		5.1		4.6		E		3.6		4.1		5.1		4.7		5.3		5		4.8		E		5.2		4.4		4.1		4.1		E		3.6		4		3.9		2.5		4.8		4.4		E		4.9		4.5		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		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		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		4.4		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		5.2		4.7				3.7		4.3		5.1		5		5.4		5.3		4.9				5.2		4.4		4.2		4.1				4		4.1		4		3.3		4.7		4.6				5		4.8		4		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		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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		Year		Incoming GPA		Prog		Final

		F92		2.98				3.21		Course Director:___________________

		F93		3.04		2.83		3.11

		S94		2.91		2.92		3.04		Division Chief: ____________________

		F94		3.00		3.04		3.33

		S95		3.13		3.02		3.20		Deputy for Curriculum: _______________

		F95		2.95		3.22		3.28

		S96		2.98		3.04		3.24

		F96		2.82		3.17		3.05

		S97		3.00		2.64		2.61

		F97		2.90		2.55		2.92

		S98		3.04		3.00		3.10

		S99		3.15		3.30		3.16

		S00		3.20		2.55		3.06

		S01		3.06		2.14		2.95
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