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Course Review Package

Fall 2000/Spring 2001

Course Review held on: 11 July 2001

EngrMech 330

Static Analysis of Structures
Offered:  Fall AND SPRING SemesterS

Number of Credit Hours:  3(1)

Prerequisites for this Course: Engr Mech 120

Co-requisites for this Course: Math 245

This Course is a Prerequisite for: Aero Engr 436; Aero Engr 481; 

Engr Mech 332; Engr Mech 350; Engr Mech 431; Engr Mech 450; 

Engr Mech 460, Mech Engr 370 (recommended)

This Course is required for the Aeronautical Engineering, Astronautical Engineering, Chemistry (Materials Science), Engineering Mechanics, Engineering Sciences and Mechanical Engineering programs
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Course Director: Capt Andy Szmerekovsky

Instructors: Fall 00 – Dr Scott Dennis and Capt Rob Borchert

Spring 01 – Maj Stef Dosedel, Capt Michelle Idle, Capt Cindy Klahn

1. COURSE DESCRIPTION 

Engr Mech 330.  Static Analysis of Structures.  3(1).  Beam Theory and analysis to include internal shear and moment diagrams, stress at a point, beam deflections and introduction to statically indeterminate members.  Transformation of stress and strain at a point, Mohr's circle for plane stress, principal stresses and introduction to failure theories.  Introduction to classical lamination theory for fiber-reinforced composites.  Euler buckling.  Stress concentrations.  Introduction to energy methods and Castigliano's 2nd Theorem for deflections in two-dimensional trusses.  Laboratory exercises.  Final exam.  Prereq:  Engr Mech 120, completed or enrolled in Math 245.  Sem hrs: 3 fall or spring.
1.1 Goals and Objectives 

1.1.1 Course Goals 

1.  Develop a thorough understanding and ability to analyze the response of static structures (internal forces, stresses and deformations) under different loading conditions

2.  Provide a strong background in the fundamentals of mechanics of materials that can be used in higher level engineering courses

3.  Develop confidence in fundamental structural analysis techniques that can be applied to engineering problems and projects in other courses

1.1.2 Course Objectives

1.  Calculate support reactions and internal forces and moments in static structures
2.  Calculate normal stress and shear stress in a beam in bending
3.  Determine slope and deflection of a beam in bending given any loading condition
4.  Determine stresses and strains at any orientation in static structures under combined loading

5.  Determine stresses and strains of a static structure using material-property relationships

6.  Apply buckling theory to analyze ideal columns in compression
7.  Determine the effect of stress concentrations in members under axial loading
8.  Apply energy methods to determine truss deflections
1.1.3 Mapping to Program Curricular Outcomes 

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

	Lesson
	Topic you should understand this lesson
	Required reading to help you understand the topic
	Time allotted for required reading 
	Recommended examples to help you gain more insight into the topic 
	What’s Due?
	Course Objectives

	1
	Course Introduction

Stress I (Introduction, Equilibrium of a Deformable Body)
	Course Information

Review EM120/200 Material

1.1 (pp 3-4)

1.2 (pp 4-10)
	Course Information (10 mins)

1.1 (5 mins)

1.2 (15 mins)
	1-1, 1-4, and 1-5
	
	1

	2
	Stress II (Introduction, Equilibrium of a Deformable Body)
	Review EM120/200 Material

1.1 (pp 3-4)

1.2 (pp 4-10)
	1.1 (5 mins)

1.2 (15 mins)
	1-1, 1-4, and 1-5
	Reading Quiz 0 Due for Extra Credit
	1

	3
	Stress III (Stress, Average Normal Stress in an Axially Loaded Bar, Average Shear Stress, Allowable Stress)
	1.3 (pp 22-23)

1.4 (pp 24-27)

1.5 (pp 32-35)

1.6 (pp 48-49)
	1.3 (5 mins)

1.4 (10 mins)

1.5 (5 mins)

1.6 (5 mins)
	1-13
	Reading Quiz 1 Due
	1, 2


	4
	Strain (Deformation, Strain)

Mechanical Properties of Materials (The Stress-Strain Diagram, Hooke’s Law, Strain Energy, Poisson’s Ratio)
	2.1 (pp 67-68)

2.2 (pp 68-71)

3.2 (pp 85-86)

3.4 (pp 92-93)

3.5 (pp 94-95)

3.6 (p 104)
	2.1 (2 mins)

2.2 (8 mins)

3.2 (5 mins)

3.4 (5 mins)

3.5 (5 mins)

3.6 (3 mins)
	2-3

3-4
	Fundamental Skills Review Due
	5

	5
	Axial Loads I (Saint-Venant’s Principle, Elastic Deformation of an Axially Loaded Member, Principle of Superposition, Statically Indeterminate Axially Loaded Member)
	4.1 (pp 117-119)

4.2 (pp 120-123)

4.3 (p 133)

4.4 (pp 134-135)
	4.1 (5 mins)

4.2 (8 mins)

4.3 (2 mins)

4.4 (5 mins)
	4-3, 4-5, 4-6
	Reading Quiz 2 Due
	1, 2

	6
	Axial Loads II (Thermal Stress)
	4.6 (p 148)

Supplement #1
	4.6 (2 mins)

Supplement #1 (8 mins)
	4-12

Supplement #1, 3.8
	
	1

	7
	Axial Loads III (Stress Concentrations) 
	4.7 (pp 156-159)
	4.7 (10 mins)
	4-13
	Problem Set 1 Due

Reading Quiz 3 Due
	7

	8
	GR #1
	
	
	
	
	1, 2, 5, 7

	9
	Bending I (Shear and Moment Diagrams)
	6.1 (pp 255-257)

Supplement #2
	6.1 (8 mins)

Supplement #2 (12 mins)
	6-1, 6-2, 6-3, 6-4, 6-5, 6-6

Supplement #2, Exercise Problem 2
	
	1

	10
	Bending II (Graphical Method for Constructing Shear and Moment Diagrams)
	6.2 (pp 264-268)
	6.2 (10 mins)
	6.7, 6.8, 6.9, 6.10, 6.11, 6.12, 6.13
	Reading Quiz 4 Due
	1

	11
	Bending III (Centroid of an Area, Moment of Inertia for an Area)
	A.1 (pp 775-776)
Supplement #3

A.2 (pp 778-779)
Supplement #4
	A.1 (2 mins)

Supplement #3 (8 mins)

A.2 (5 mins)

Supplement #4 (10 mins)
	A-1

Supplement #3, Example 3

A-2

A-3

Supplement #4, Example 3
	Problem Set 2 Due


	2 

	12
	Bending IV (Bending Deformation of a Straight Member, The Flexure Formula)
	6.3 (pp 282-285)

6.4 (pp 286-289)
	6.3 (8 mins)

6.4 (15 mins)
	6-15, 6-16
	Reading Quiz 5 Due
	2

	13
	Bending V (The Flexure Formula)
	6.4 (pp 286-289)
	6.4 (15 mins)
	6-15, 6-16
	
	2


	14
	Bending VI (Bending Lab)
	Bending Lab Handout
	Bending Lab Handout       (15 mins)
	
	Problem Set 3 Due 


	2

	15
	Bending VII (Unsymmetric Bending)
	6.5 (pp 304-307)
	6.5 (10 mins)
	6-19, 6-20
	Reading Quiz 6 Due
	2

	16
	Transverse Shear I (Shear in Straight Members, The Shear Formula)


	Supplement #5

7.1 (pp 363-365)

7.2 (pp 365-367)
	Supplement #5 (5 mins)

7.1 (5 mins)

7.2 (5 mins)
	7-1
	Problem Set 4 Due


	2

	17
	Transverse Shear II (Shear Stresses in Beams)
	7.3 (pp 368-372)


	7.3 (15 mins)
	7-2, 7-3
	
	2

	18
	Deflections of Beams and Shafts I (The Elastic Curve, Slope and Displacement by Integration)
	12.1 (pp 569-572)

12.2 (pp 573-577)
	12.1 (10 mins)

12.2 (10 mins)
	12-2, 12-4
	Reading Quiz 7 Due
	3

	19
	Deflections of Beams and Shafts II (Method of Superposition)
	12.5 (p 614)

App C (pp 800-801)
	12.5 (2 mins)

App C (skim)
	12-13, 12-14, 12-15
	Problem Set 5 Due
	3

	20
	Deflections of Beams and Shafts III (Deflection Lab)
	Deflection Lab Handout
	Deflection Lab Handout       (15 mins)
	
	Reading Quiz 8 Due
	3

	21
	GR#2
	
	
	
	
	1, 2, 3

	22
	Deflections of Beams and Shafts IV (Statically Indeterminate Beams and Shafts, Statically Indeterminate Beams and Shafts-Method of Integration, Statically Indeterminate Beams and Shafts-Method of Superposition)
	12.6 (pp 622-623)

12.7 (p 623)

12.9 (pp 634-637)
	12.6 (2 mins)

12.7 (2 mins)

12.9 (8 mins)
	12-17, 12-18, 12-21, 12-24
	
	1

	23
	Buckling of Columns I (Critical Load, Ideal Column with Pin Supports, Columns Having Various Types of Supports)
	13.1 (pp 649-652)

13.2 (pp 652-656)

13.3 (p 659)

Supplement #6 (p 1)
	13.1 (8 mins)

13.2 (15 mins)

13.3 (3 mins)

Supplement #6 (2 mins)
	13-1

13-4
	Reading Quiz 9 Due
	6

	24
	Buckling of Columns II (Buckling Lab)
	Buckling Lab Handout
	Buckling Lab Handout       (15 mins)
	
	Problem Set 6 Due
	6


	25
	Combined Loadings I (Thin-Walled Vessels)
	8.1 (pp 409-411)
	8.1 (10 mins)
	8-1
	Reading Quiz 10 Due
	4

	26
	Combined Loadings II (State of Stress Caused by Combined Loadings)
	8.2 (pp 416-417)
	8.2 (5 mins)
	8-3, 8-4, 8-5
	
	4

	27
	Stress Transformation I (Plane-Stress Transformation, General Equations of Plane-Stress Transformation)
	9.1 (pp 439-441)

9.2 (pp 444-446)
	9.1 (5 mins)

9.2 (5 mins)
	9-1

9-2
	Reading Quiz 11 Due
	4

	28
	Stress Transformation II (Principal Stresses and Maximum In-Plane Shear Stress)
	9.3 (pp 448-450)

Supplement #7
	9.3 (10 mins)

Supplement #7 (5 mins)
	9-5, 9-6

Supplement #7, Example
	Problem Set 7 Due
	4

	29
	Stress Transformation III (Mohr’s Circle-Plane Stress)
	9.4 (pp 462-465)

2-D Stress Transformer Software (web site)
	9.4 (15 mins)

2-D Stress Transformer Software     (10 mins)
	9-9, 9-10

2-D Stress Transformer Handout Example
	Reading Quiz 12 Due
	4

	30
	Strain Transformation I (Plane Strain, General Equations of Plane-Strain Transformation, Mohr’s Circle-Plane Strain)
	10.1 (pp 489-490)

10.2 (pp 491-494)

10.3 (pp 498-499)
	10.1 (5 mins)

10.2 (10 mins)

10.3 (5 mins)
	10-2
	
	4

	31
	Strain Transformation II (The Tension and Compression Test, Strain Rosettes)
	3.1 (last paragraph, p 84)

10.5 (p 508)
	3.1 (2 mins)

10.5 (3 mins)
	10-8
	Problem Set 8 Due
	5

	32
	Strain Transformation III (Poisson’s Ratio, The Shear-Stress Diagram, Material-Property Relationships)
	3.6 (p 104)

3.7 (p 106)

10.6 (pp 512-515)
	3.6 (2 mins)

3.7 (2 mins)

10.6 (10 mins)
	10-10
	Reading Quiz 13 Due
	5

	33
	GR #3
	
	
	
	
	1, 4, 5, 6


	34
	Strain Transformation IV (Stress-Strain Behavior of Ductile and Brittle Materials, Theories of Failure)
	3.3 (pp 89-91)

10.7 (pp 524, 526-529)
	3.3 (6 mins)

10.7 (15 mins)
	10-12, 10-13
	
	5

	35
	Classical Lamination Theory for Fiber-Reinforced Laminates I
	Supplement #8 (Introduction, pp1-7)
	Supplement #8 Reading       (20 mins)
	
	
	5

	36
	Classical Lamination Theory for Fiber-Reinforced Laminates II
	Supplement #8      (pp 1-7, 7-10)
	Supplement #8 Reading       (20 mins)
	
	Reading Quiz 14 Due
	5

	37
	Classical Lamination Theory for Fiber-Reinforced Laminates III
	Supplement #8      (pp 7-10)
	Supplement #8 Reading       (10 mins)
	
	Problem Set 9 Due
	5

	38
	Energy Methods I (Strain Energy, Elastic Deformation of an Axially Loaded Member, External Work and Strain Energy)
	3.5 (pp 94-95)

4.2 (pp 120-123)

14.1 (pp 705-709)
	3.5 (5 mins)

4.2 (10 mins)

14.1 (12 mins)
	4-3

14-1
	
	8

	39
	Energy Methods II  (Elastic Strain Energy for Various Types of Loading, Conservation of Energy, Castigliano’s Theorem)
	14.2 (p 710)

14.3 (pp 724-725)

14.8 (pp 762-763)
	14.2 (5 mins)

14.3 (5 mins)

14.8 (5 mins)
	14-6
	Reading Quiz 15 Due
	8

	40
	Energy Methods III (2-D Trusses - Method of Joints)

Energy Methods IV (Castigliano’s Theorem Applied to Trusses)
	Supplement #9

14.9 (pp 764-765)
	Supplement #9 (10 mins)

14.9 (5 mins)
	14-17, 14-18
	
	1, 8

	41
	Energy Methods IV, cont. (Castigliano’s Theorem Applied to Trusses)

End of Semester Critiques
	14.9 (pp 764-765)
	14.9 (5 mins)
	14-17, 14-18
	Problem Set 10 Due
	8

	42
	Course Summary and Review
	
	
	
	Reading Quiz 16 Due for Extra Credit
	


1.2.1 Summary of Graded Events 

Fall 00

	Assessment Events
	Course Objective
	Percent of Grade
	Time Allotted

	Fundamental Skill Review
	n/a
	3%
	3 lessons

	Reading Quiz 1
	4
	0.6%
	2 lessons

	Reading Quiz 2
	1, 4, 5
	0.6%
	2 lessons

	Reading Quiz 3
	7
	0.6%
	2 lessons

	Reading Quiz 4
	1
	0.6%
	2 lessons

	Reading Quiz 5
	5
	0.6%
	2 lessons

	Reading Quiz 6
	2
	0.6%
	2 lessons

	Reading Quiz 7
	2
	0.6%
	2 lessons

	Reading Quiz 8
	3
	0.6%
	2 lessons

	Reading Quiz 9
	1
	0.6%
	2 lessons

	Reading Quiz 10
	6
	0.6%
	2 lessons

	Reading Quiz 11
	4
	0.6%
	2 lessons

	Reading Quiz 12
	4
	0.6%
	2 lessons

	Reading Quiz 13
	4
	0.6%
	2 lessons

	Reading Quiz 14
	5
	0.6%
	2 lessons

	Reading Quiz 15
	5
	0.6%
	2 lessons

	Reading Quiz 16
	8
	0.6%
	2 lessons

	Reading Quiz 17
	8
	0.6%
	2 lessons

	Problem Set 1
	1, 2, 5
	1.2 %
	1 week

	Problem Set 2
	1
	1.2 %
	1 week

	Problem Set 3
	2
	1.2 %
	1 week

	Problem Set 4
	1, 2, 5
	1.2 %
	1 week

	Problem Set 5
	2, 3
	1.2 %
	1 week

	Problem Set 6
	1, 3
	1.2 %
	1 week

	Problem Set 7
	4, 6
	1.2 %
	1 week

	Problem Set 8
	4
	1.2 %
	1 week

	Problem Set 9
	4, 5
	1.2 %
	1 week

	Problem Set 10
	8
	1.2 %
	1 week

	GR 1
	1, 2, 5, 7
	15 %
	50 minutes

	GR 2
	1, 2, 3
	15%
	50 minutes

	GR 3
	1, 4, 5, 6
	15%
	50 minutes

	Final Exam
	1-8
	29%
	230 minutes


Spring 01

	Assessment Events
	Course Objective
	Percent of Grade
	Time Allotted

	Fund. Skills Review
	n/a
	3%
	3 lessons

	Reading Quiz 1
	1
	0.5%
	2 lessons

	Reading Quiz 2
	1, 5
	0.5%
	2 lessons

	Reading Quiz 3
	7
	0.5%
	2 lessons

	Reading Quiz 4
	1
	0.5%
	2 lessons

	Reading Quiz 5
	2
	0.5%
	2 lessons

	Reading Quiz 6
	2
	0.5%
	2 lessons

	Reading Quiz 7
	3
	0.5%
	2 lessons

	Reading Quiz 8
	3
	0.5%
	2 lessons

	Reading Quiz 9
	6
	0.5%
	2 lessons

	Reading Quiz 10
	4
	0.5%
	2 lessons

	Reading Quiz 11
	n/a
	0.5%
	2 lessons

	Reading Quiz 12
	4
	0.5%
	2 lessons

	Reading Quiz 13
	5
	0.5%
	2 lessons

	Reading Quiz 14
	5
	0.5%
	2 lessons

	Reading Quiz 15
	8
	0.5%
	2 lessons

	Problem Sets 1
	1, 2
	2.2 %
	1 week

	Problem Sets 2
	1
	2.2 %
	1 week

	Problem Sets 3
	2
	2.2 %
	1 week

	Problem Sets 4
	2
	2.2 %
	1 week

	Problem Sets 5
	2, 3
	2.2 %
	1 week

	Problem Sets 6
	1, 6
	2.2 %
	1 week

	Problem Sets 7
	6, 4
	2.2 %
	1 week

	Problem Sets 8
	4
	2.2 %
	1 week

	Problem Sets 9
	4, 5
	2.2 %
	1 week

	Problem Sets 10
	5, 8
	2.2 %
	1 week

	GR 1
	1, 2, 5, 7
	11%
	50 minutes

	GR 2
	1, 2, 3
	14%
	50 minutes

	GR 3
	1, 4, 5, 6
	14%
	50 minutes

	Final Exam
	1-8
	28%
	230 minutes


1.3 Course Placement 

1.3.1 Course Flow Map[image: image2.wmf]Spring 01 Cadets by Primary Learning Style
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1.3.2 Prerequisites

Engr Mech 120 - free body diagrams; static equilibrium; 1-D Hooke's law; stress and strain; combined loading (axial, bending, torsion); stress elements

Math 245 - matrix algebra; differential equations

1.3.3 Courses Fed

Aero Engr 436 - stiffness matrix

Aero Engr 481 - static loading (axial, bending, torsion, buckling)

Engr Mech 332 - static equilibrium under combined loading, stress analysis, material properties

Engr Mech 350 - static equilibrium under combined loading, 2-D stress transformations including Mohr's circle and principal stresses

Engr Mech 431 - beam theory (stress, strain, deflections), Euler buckling, stress concentrations, factor of safety

Engr Mech 450 - stress and strain relationships, stress transformations

Engr Mech 460 - combined loading; stress calculations; planar stress-strain relationships; strain transformations

Mech Engr 370 - statics, strength of materials, principal stresses

1.3.4 Replacements and Waivers

None.

1.4 Course Policies

Overall Course 60% Minimum – Cadets must achieve a minimum of 60% course average as well as a minimum of 60% average in all individual effort assessment events to pass Engr Mech 330.  Individual effort events included GRs and the Final Exam.  In addition, cadets must score at least a 50% on the Final Exam.
1.5 General Course Delivery 

Most topics covered in standard lecture format with hands-on examples used whenever possible. There were two in-class demos used during Fall (statically indeterminate thermal stress example and truss deflection using Castigliano’s Second theorem).  These demos were not used in Spring because the classroom was much smaller and was located on the 4th floor.   In Fall, the classroom was located in the Mech Lab and was much larger.  Typically students worked example problems in class as part of the lecture or occasionally took no-point quizzes to review topics.  Homework problem sets (a total of about ten throughout the semester) were assigned about once per week.   Hands-on laboratory exercises were conducted for bending, deformation and buckling.  Cadets were not required to complete formal lab reports but used the data in calculations as part of the normal problem sets.  In addition, Reading Quizzes were given approximately every other lesson.  Students were required to complete the Reading Quiz online before coming to lecture.  Reading Quizzes tested the students on concepts to be presented at the lecture they were due.  Reading Quizzes were open book and open notes and timed at 10 minutes.  Blackboard software package located at http://eagle.usafa.af.mil:8080 was used to implement Reading Quizzes.  The Blackboard software scored and graded the quizzes automatically.  Students were allowed to work together on Problem Sets and Problem Sets were graded similar to GR problems.  During Spring semester a couple other methods of grading were tried on the last two problem sets to reduce the workload on instructors.
1.6 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

Recommendation:  Include an introduction to thermal stresses.

Supporting Data:  The EM 332 course director suggested this topic be incorporated into EM 330 since it was likely not going to be included in EM 332 when the course was restructured to a three semester hour course.

Desired Outcome:  Cadets will be familiar with thermal effects and the associated stresses; the knowledge would be applicable to follow-on courses like EM 332.

Action:  Implemented using statically indeterminate axially loaded members under thermal stress.

Recommendation:  Investigate adding another lab incorporating combined loading (perhaps with a pressure vessel) and strain rosettes (also a Fall 98 CRP suggestion).

Supporting Data:  Three new labs were introduced during AY 99-00 and a fourth was desired, but time did not allow for its development.  The cadets like the lab activities and the strain rosette topic is an obvious one that would benefit from tying theory to practice.  In general, the more hands-on activities the cadets can be exposed to the better.

Desired Outcome:  Enhance learning through hands-on activity and allow the cadets to become familiar with the operation and use of strain rosettes.  Another lab would also further support course goal three.

Action:  Not implemented due to time constraints with the addition of thermal stress.  Instead, a couple in-class demos were added in Fall.  These demos were not implemented in Spring due to room constraints.

1.6.4 Changes to Course Delivery

Recommendation:  Continue to work on the lesson flow to improve the course progression.

Supporting Data:  Course flow changes were recommended in the Fall 98 CRP and implemented in the Spring 99 semester with good results.  The flow is improved however the last block of material remains a little disjointed with a hodge-podge of topics (stress concentrations, buckling, energy methods).

Desired Outcome:  Continue to improve the course flow and help cadets better understand the links between topics.

Action:  Improved flow of the course by breaking the course into three main areas: axial loading, beam loading, and combined loading all tested by three GRs and a Final Exam.  The first block covered axial loading and its related stresses, deformations, and strains (this included stress concentrations using axially loaded bars with holes and fillets).  The second block presented the same concepts of stress, deformation, and strain, except using beam loading examples.  Due to the amount of material, this block was broken up by a GR which tested stress and deflection for beam loading.  The third block of material continued with beam loading, but covered statically indeterminate beams.  Euler buckling of ideal columns followed, with combined loading of pressure vessels, tubes, long slender members, and beams finishing up the block.  Combined loading applications built from determining internal loads, to calculating combined stresses, to calculating transformed stresses/strains and principal stresses/strains, to determining principal stresses/strains from strain rosette readings.  This last block concluded specifically with failure theories utilizing principal stresses and classical lamination theory with special emphasis on using material properties (Generalized Hooke’s Law) to determine stress from strain readings.  Analyses were limited to plane stress throughout the course.

Recommendation: Add quizzes (either for points or without points) and more in-class demos where practical.

Supporting Data:  No-point quizzes were used occasionally in class during AY 99-00 to emphasize key learning points for certain topics (composites, stress concentrations).  Both cadets and instructors had positive comments regarding this learning method.  There are lots of opportunities for in-class demos in EM 330 which could promote learning beyond just seeing an equation on the white board.

Desired Outcome:  Reinforce learning of lecture and reading topics.

Action: Continued with use of no-point in-class quizzes, but added Reading Quizzes that tested material prior to lecture.  The Reading Quizzes were collectively worth a total of 10% or less of the final grade.

1.6.5 Changes to Course Administration

Recommendation:  Collect survey data using the same scale that is required in the Course Review Package and fully utilize the right digitek format.

Supporting Data:  Block objective data were collected using a different scale than the one required for the CRP.  This required additional work to translate the results.  Also, data were not collected appropriately to fully utilize the results available from optically scanning the digiteks, this also increased workload; and finally, in one case, the wrong digitek was used and could not be scanned, so data had to be extracted manually.

Desired Outcome:  Collect required data with minimum work and time.

Action:  Implemented.

1.6.6 Changes to Course Policies

None.  Kept the Fundamental Skill Review in place and continued the practice of requiring ten problem sets.

1.7 Course Resources

1.7.1 Supplies

1.7.1.1 Items Purchased

Aluminum Tubing:  156 ft of 0.5" OD x 0.035" 6061-T6 seamless tube
Cost:   $222.24

Source:  Tube Service Company

Aurora CO

(303) 321-9200

1.7.1.2 Other Items Used

Al 6061-T6 T-beam cross section samples

Two 18" 6061-T6 T-beams instrumented with strain gages

30" Al 6061-T6 beam with 2" x 0.375" rectangular cross section

50" stainless steel 440C beam with 1" x .125" rectangular cross section
Various metric hanging weights (100g - 1 kg)

1.7.2 Equipment/Computers 

1.7.2.1 Beam Bending Lab

Two SATEC test machines and two strain gage indicators used for seven class periods on lesson 14.  Also used micrometers and strain gage indicators.

1.7.2.2 Beam Deflection Lab

One SATEC test machine used for seven class periods on lesson 20.  Also used Vernier angle gages, dial indicator and a scale with high precision (English units).

1.7.2.3 Buckling Lab

Six SATEC test machines used for four class periods on lesson 24.

1.7.3 Needs/Desires - your chance to document inputs for future budgets

Recommend lowering budget to $500 unless another lab is added.

2. ASSESSMENT

2.1 Were the Course Objectives Achieved? 

2.1.1 Student and Instructor Assessment 

The following table gives a subjective assessment of cadets’ performance on each course objective.  Data were collected from cadets using one survey at the end of the semester that asked them to assess their skill in each of the individual block objectives.  The data were then rolled up into the appropriate course objectives.  The scale the cadets used to assess their skills is shown below (based on the question asked).  Data collected using in this manner allows a 4.0 GPA-type score to be assigned to each course objective.  

0 - strongly disagree/very weak, 1 – disagree/weak, 2 – neutral/about average,

3 – agree/somewhat strong, 4 - strongly agree/very strong

Instructors from both semesters were asked to assess their section's abilities at the end of the semester using the eight course objectives rather than the full 60 question survey the cadets filled out.

	Course Objective
	Avg. Cadet Score

(Fall/Spring) 
	Average Instructor Score

(Fall/Spring)
	Course Director Score

(Fall/Spring)
	Course Director Comments

	1. Calculate support reactions and internal forces and moments in static structures
	3.21/3.27
	3.25/3.0
	2.5/3.0
	Includes indeterminate structures and thermal loading.

	2. Calculate normal stress and shear stress in a beam in bending
	3.00/2.66
	3.25/2.5
	2.5/2.5
	9 lessons spent on this objective--most can analyze a beam in bending

	3. Determine slope and deflection of a beam in bending given any loading condition
	2.87/2.87
	3.0/2.0
	2.5/2.5
	Most cadets get this by the end of the semester.

	4. Determine stresses and strains at any orientation in static structures under combined loading
	3.10/2.84
	2.0/1.5
	2.5/2.5
	Cadets usually can apply the equations and draw Mohr's Circle but seem to lack full understanding

	5. Determine stresses and strains of a static structure using material-property relationships
	2.78/2.60
	2.25/2.5
	1.5/2.0
	This objective includes classical laminated plate theory

	6. Apply buckling theory to analyze ideal columns in compression
	2.91/2.55
	3.25/1.5
	2.0/2.0
	Cadets can apply the Euler equation but don’t understand min length for Euler Buckling

	7. Determine the effect of stress concentrations in members under axial loading
	2.75/2.63
	2.5/2.5
	2.5/3.0
	Cadets usually get this right away, but seem to forget it in EM332

	8. Apply energy methods to determine truss deflections
	2.50/2.53
	1.75/2.5
	1.5/2.5
	Practice makes perfect, but some still don’t get it.  Spring 01 folks did much better on final than Fall. 00


2.1.2 Assessment Based Upon Graded Events  

For the tables below, the overall average listed in the last column is calculated by weighting the average scores for Fall 1999 and Spring 2000 appropriately by number of cadets in each semester.

Table 1: Average Scores by Graded Event

	Graded Events
	Course

Objective(s)

Fall/Spring
	Average Score

Fall/Spring

(82/113 Cadets)
	Overall

Weighted

Average

Score

	Fundamental

Skill Review
	n/a
	69%/90%*
	81%

	Reading Quizzes
	1-8
	96%/97%
	97%

	Problem Set 1
	1, 2, 5/1, 2
	83%/93%
	89%

	Problem Set 2
	1/1
	74%/91%
	84%

	Problem Set 3
	2/2
	81%/92%
	87%

	Problem Set 4
	1, 2, 5/2 
	77%/87%
	83%

	Problem Set 5
	2, 3/2, 3
	76%/90%
	84%

	Problem Set 6
	1, 3/1, 6
	76%/84%
	81%

	Problem Set 7
	4, 6/4, 6
	67%/79%
	74%

	Problem Set 8
	4/4
	90%/79%
	84%

	Problem Set 9
	4, 5/4, 5
	70%/95%
	84%

	Problem Set 10
	8/5, 8
	82%/97%^
	91%

	GR #1
	1, 2, 5, 7 
	83%/84%
	84%

	GR #2
	1, 2, 3
	84%/83%
	83%

	GR #3
	1, 4, 5, 6
	85%/67%
	75%

	Final Exam+
	1 - 8
	68%/78%
	74%


* - in Spring students were allowed to redo the Fundamental Skills Review to receive up 100% of the points while in Fall they could redo to receive up to 70%

^ - Problem Set 10 was graded on effort in Spring 01 with most receiving 100%

+ - Same final given both Fall and Spring

The same Final Exam from AY 99-00 was used.  This data was available and used as one measure of the impact of the changes put in place during AY 00-01 (this is addressed in more detail on the next page following Table 2).  The Final Exam average in the Spring 00 semester was 77%.  This is in comparison to AY 00-01 averages in Fall and Spring which were 68% and 78%, respectively.  It is significant to note that the Final Exam average changed significantly when the level of difficulty GR3 was increased and the percentage of the final grade for Problem Sets increased.  In Spring 00, Problem Sets were worth 17% of the final grade (or one GR).  In Fall 00, Problem Sets were worth 12% of the final grade (a little less than one GR).  In Spring 01, Problem Sets were worth 22% of the final grade (about one and a half GRs).  One conclusion is that the students are exiting the course with better grasp of the various analytic techniques when they receive points commensurate with the perceived amount of work they put forth in practice.  Another data point is the drastic difference in GR3 scores between Fall 00 and Spring 01.  Increasing the level of difficulty on GR3 may have motivated the cadets to study harder for the Final Exam.
Table 2: Average Scores by Course Objective

	Course Objective
	Graded Events Used

(Fall/Spring)
	Average Score

(Fall 00)

(82 Cadets)
	Average Score

(Spring 01)

(113 Cadets)
	Overall Weighted Average

Score

	1. Calculate support reactions and internal forces and moments in static structures
	PS1, PS2, PS4 (Fall only), PS6, GR1, GR2, GR3, Final
	84%
	84%
	84%

	2. Calculate normal stress and shear stress in a beam in bending
	PS1, PS3, PS4, PS5, GR1, GR2, Final
	81%
	88%
	85%

	3. Determine slope and deflection of a beam in bending given any loading condition
	PS5, PS6 (Fall only), GR2, Final
	75%
	84%
	80%

	4. Determine stresses and strains at any orientation in static structures under combined loading
	PS7, PS8, PS9, GR3, Final
	71%
	78%
	75%

	5. Determine stresses and strains of a static structure using material-property relationships
	PS1 (Fall only),

PS4 (Fall only), PS9, PS10 (Spring only), GR1, GR3, Final
	77%
	82%
	80%

	6. Apply buckling theory to analyze ideal columns in compression
	PS6 (Spring only), PS7, GR3, Final
	72%
	73%
	73%

	7. Determine the effect of stress concentrations in members under axial loading
	GR1, Final
	88%
	89%
	89%

	8. Apply energy methods to determine truss deflections
	PS10, Final
	75%
	90%
	84%


Table 3: Fall 00/Spring 01 Final Exam Average Scores by Course Objective

	
	OBJ 1
	OBJ 2
	OBJ 3
	OBJ 4
	OBJ 5
	OBJ 6
	OBJ 7
	OBJ 8

	# of Ques
	1
	2
	1
	2
	1
	1
	1
	1

	Fall Avg Score
	83%
	71%
	65%
	56%
	49%
	64%
	92%
	67%

	Spring Avg Score
	91%
	76%
	75%
	73%
	64%
	72%
	92%
	82%

	Total Weighted Avg
	88%
	74%
	71%
	66%
	58%
	69%
	92%
	76%


Table 4: Subjective vs. Objective Ratings by Course Objective (using grading scale)

	Course Objective
	Avg. Subjective Cadet Score

(Fall/Spring) 
	Average Subjective Instructor Score

(Fall/Spring)
	Subjective Course Director Score

(Fall/Spring)
	Average Score

(Fall/Spring)


	Overall Weighted Average

Score

	1. Calculate support reactions and internal forces and moments in static structures
	3.21/3.27
	3.25/3.0
	2.5/3.0
	3.0/3.0
	3.0

	2. Calculate normal stress and shear stress in a beam in bending
	3.00/2.66
	3.25/2.5
	2.5/2.5
	3.0/4.0
	3.6

	3. Determine slope and deflection of a beam in bending given any loading condition
	2.87/2.87
	3.0/2.0
	2.5/2.5
	2.0/3.0
	2.6

	4. Determine stresses and strains at any orientation in static structures under combined loading
	3.10/2.84
	2.0/1.5
	2.5/2.5
	2.0/2.7
	2.4

	5. Determine stresses and strains of a static structure using material-property relationships
	2.78/2.60
	2.25/2.5
	1.5/2.0
	2.7/3.0
	2.87

	6. Apply buckling theory to analyze ideal columns in compression
	2.91/2.55
	3.25/1.5
	2.0/2.0
	2.0/2.0
	2.0

	7. Determine the effect of stress concentrations in members under axial loading
	2.75/2.63
	2.5/2.5
	2.5/3.0
	4.0/4.0
	4.0

	8. Apply energy methods to determine truss deflections
	2.50/2.53
	1.75/2.5
	1.5/2.5
	2.0/4.0
	3.16


Table 5: Fall 00/Spring 01 Final Exam Subjective vs. Average Scores by Course Objective

	
	OBJ 1
	OBJ 2
	OBJ 3
	OBJ 4
	OBJ 5
	OBJ 6
	OBJ 7
	OBJ 8

	# of Ques
	1
	2
	1
	2
	1
	1
	1
	1

	Fall Cadet Subjective Score
	3.21
	3.00
	2.87
	3.10
	2.78
	2.91
	2.75
	2.50

	Fall Avg Score
	3.0
	2.0
	1.0
	0
	0
	1.0
	4.0
	2.0

	Spring Cadet Subjective Score
	3.27
	2.66
	2.87
	2.84
	2.60
	2.55
	2.63
	2.53

	Spring Avg Score
	4.0
	2.0
	2.0
	2.0
	1.0
	2.0
	4.0
	3.0


2.1.3 Other Student Assessment (Standard Course Critique) 
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	Instructor
	Mean

	1.  Ability to stimulate interest
	4.5

	2.  Quality and timeliness of feedback
	4.9

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

	4.  Ability to present alternative explanations
	4.7

	5.  Use of examples and illustrations
	4.9

	6.  Value of questions and problems raised
	4.7

	7.  Knowledge of course material
	5.1

	8.  Military role model
	5.1

	9.  Encouragement given students to express themselves
	4.9

	10.  Concern for student learning
	4.9

	11.  Availability for extra help
	5.1

	12.  Enthusiasm
	5.0

	Course
	

	13.  Organization
	4.6

	14.  Clarity of course objectives and requirements
	4.6

	15.  Degree which course met stated objective
	4.6

	16.  Intellectual challenge, encouragement of indep. thought
	4.4

	17.  Reasonableness
	3.8

	18.  Evaluative and grading techniques
	4.3

	19.  Quality and usefulness of course text
	4.5

	General Evaluation
	

	20.  Course as a whole
	4.3

	21.  Relevance and usefulness 
	4.6

	22.  Amount learned in course
	4.7

	23.  Instructor’s effectiveness in facilitating learning
	4.6


2.1.4 Other Student Assessment (Supplemental Critique)

The following table gives a subjective assessment of the course goals using the following scale:

	Course Goal

0 - strongly disagree, 1 – disagree, 2 – neutral, 3 – agree, 4 - strongly agree
	Average Cadet Score

(Fall 00)
	Average Cadet Score

(Spring 00)

	1.  Develop a thorough understanding and ability to analyze the response of static structures (internal forces, stresses and deformations) under different loading conditions
	3.13
	3.03

	2.  Provide a strong background in the fundamentals of mechanics of materials that can be used in higher level engineering courses
	3.25
	3.0

	3.  Develop confidence in fundamental structural analysis techniques that can be applied to engineering problems and projects in other courses
	3.1
	2.8

	Level of Difficulty and Course Objectives
	
	

	Compared to my other engineering courses, I think EM330 course content is: 

0 – most difficult, 1 - more difficult than most, 2 - about as difficult as the others, 3 - easier than most, 4 - the easiest.
	2.13
	1.73

	Compared to my other engineering courses, I think the workload in EM330 is: 

0 – much too heavy, 1 – somewhat heavy, 2- about right, 3- somewhat light, 4 – much too light 
	1.68
	1.67

	I am aware of and understand the course objectives: 

0 - strongly disagree, 1 – disagree, 2 – neutral, 3 – agree, 4 - strongly agree
	2.68
	2.68

	The published course objectives are useful when studying for graded reviews and the final: 

0 - strongly disagree, 1 – disagree, 2 – neutral, 3 – agree, 4 - strongly agree
	2.42
	2.43


Written Comments:

- Course should allow final validation (Aero has a quiz to test last material to allow validation)

- 4F20 is a horrible learning environment

- Having the grades so high before GR3 gave a lot of people a false sense of security

- Increase points on Problems Sets, we did a lot of work for a small amount of points 

- I like the Reading Quizzes.  They were easy points.

- Blackboard is great when it’s working.

2.1.5 Other Course Director Assessment

Student Demographics
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The majority of EM330 students in Fall 00 were Aeronautical Engineering majors, with a nearly equal amount of Mechanical Engineering majors.  In Spring 01, the majority were Mechanical Engineering and Engineering Mechanics majors (73% combined).
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In Fall 00, the majority of cadets were second or first class cadets, reflecting the number of Aeronautical Engineering majors in the course.  By contrast, in Spring 01 the majority of cadets in EM330 were third class cadets who had had EM120 more recently.
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Learning Styles Definitions

"Problem-Solving" people appreciate a practical, problem-solving-centered classroom offering the opportunity for hands-on, pragmatic experiences that apply to their lives.  Favorite question: How?

"Visionary" people appreciate a creative environment which offers the opportunity to explore the possibilities of the course.  Favorite question: If?

"Facts & Theories" people appreciate fact-centered, well-organized lectures which don't deviate from the written testimony of the experts.  Favorite question: What?

"People" people appreciate a harmonious, people-centered classroom which offers the opportunity to reflect on how the content applies to their lives. Favorite Question: Why?

Data was not available for Fall 00.

Comments from EM332 Course Director

Many still won’t draw FBDs and apply equilibrium after EM330.  It is tested several times in EM332.  Cadets are weak in Castigliano’s Second Theorem.  Perhaps having it so late in the semester in EM330 causes cadets to place less emphasis on it.  At least 25% of the cadets did not recognize stress concentrations due to holes and fillets on the EM332 prereq exam.

2.1.6 Other Instructor Assessment 

Written Comments:

- One lesson too many for review in the beginning

- Need to rework the lesson on buckling and the buckling lab

- The flow of the course is good

- Too many problems sets, too much grading

- Good course, lots of material

- Too much time on energy methods at end of semester

- Too rushed on 3-D Hooke’s Law

2.2 
Are the Course Goals/Objectives Appropriate? 

Yes.  At this time, there is no need to change the course goals, although with increased rigor being added to EM120, this may need to be readdressed.

2.3 Time Survey Data 

Time survey data was collected in Fall 00, and that data is on file.  However, the validity of that data is suspect.  Cadets many times write outrageous numbers, ignore the request for good time data, or pad the data so the course load is not increased.  A better assessment tool is the subjective end of course data asking cadets about the difficulty of the course material and the workload compared to other engineering courses.  That data is also suspect, because a large number of cadets taking the course have only had EM120 to compare to.

2.4 Grade History Data 
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The grade history shown in the graph above shows a large relative jump in GPAs from Fall 00 to Spring 01 which becomes even greater when Spring 00 is taken as a starting point.  The final grades are lower than prog, mainly because the material is more difficult after prog.  The data is inconclusive, because incoming GPA also increased AY 00-01 as compared to previous years.  Subjectively speaking, the level of difficulty of GRs and Problem Sets was increased from Fall 00 to Spring 01.  Because the increase in incoming GPA is substantially smaller than the increase in final grade, a slight increase in difficulty for future offerings of EM330 may be appropriate.  If one looks at the data from Fall 97 to Spring 01, the GPA history remains within extremes, except for the incoming GPAs which are the highest ever seen.

2.5 Were Previous Recommendations Appropriate? 

Each of the previous recommendations were appropriate. All but the recommendation for a combined lab was implemented.  It was decided not to add an additional lab for AY 00-01 because of minor changes to the course from other recommended changes (e.g., added in-class demos and the addition of a thermal stress lesson).

3. RECOMMENDED CHANGES 

3.1 Changes to Course Goals

None at this time.  However, this must be readdressed in the next Course Review Package because of changes in EM120.

3.2 Changes to Course Objectives 

None.

3.3 Changes to Course Content 

· Course Content Recommendation #1

Course flow is good, but the amount of lessons spent on a few subjects should be changed.  The EM120 review at the beginning should be cut to one lesson.  Cut one lesson from Energy Methods.  Increase by one lesson 3-D Hooke’s Law and strain rosettes.

· Supporting Data

Written comments from instructors and both subjective and graded events data indicate objective 1 is satisfied well.  Time could be better spent on meeting other objectives (such as 5) where students are weak.

· Desired Outcome

More evenly distributed results in meeting course objectives.  Subjective and graded events assessment data indicates some objectives are not being satisfied well.  Redistribution of lessons from strong to weak areas should alleviate this situation.

· Comments

The minor changes recommended should be enough, but it must be followed up with appropriate Problem Sets and GR questions.

· Course Content Recommendation #2

In support of Recommendation #2, readdress labs to ensure they support comprehension of difficult material.

· Supporting Data

Course objectives in Table 2 with the highest overall weighted average scores are supported by labs.  The exception to this is the Buckling Lab in support of objective 6.  There may be bigger “bang for the buck”, if one of the labs supporting one of the easier concepts (such as beam stress and beam deflection) instead supported a more difficult concept such as applications of generalized Hooke’s Law for plane stress.

· Desired Outcome

More evenly distributed results in meeting course objectives.  Subjective and graded events assessment data indicates some objectives are not being satisfied well.

· Comments

Recommend removing the beam bending and beam deflection labs since similar labs are being conducted in EM120.  This leaves one or two lessons for a lab in a more difficult subject area such as determining principal stresses using strain rosettes.  

3.4 Changes to Course Delivery 

None.

3.5 Changes to Course Administration (Graded Events)

· Course Administration Recommendation #1

Decrease the workload on instructors for grading both Problem Sets and Graded Reviews.  Ideas to consider:

1.  Grade Problem Sets on a more subjective 100% (correct answer with work), 80%(wrong answer but work is mostly correct), 70%(good attempt), and 0%(nothing of value) scale.  Choose problems with solutions that are not available.

2.  Apply “EM120-style” GRs with short workout multiple choice questions and one or two workouts.

3.   Do not collect homework at all.  Provide recommended problems with posted solutions and remove homeworks/problem sets from the grading scale.

4.  Lower percentage of final grade that homework problems are worth to 5% and grade on 100% or 0% scale.  A good attempt is worth 100% and no attempt of value is worth 0%.

5.  This list is by no means exhaustive and is only limited by the creativity of the course director and instructors.

· Supporting Data

Course census is increasing while department manning is decreasing.  Written comments from instructors indicate the workload is too high and instructor performance will eventually suffer as the ratio continues to worsen.

· Desired Outcome

Continued accomplishment of course goals with a return to in-class demos and group work to reinforce weak areas.

· Comments

This would definitely make life easier on cadets and instructors, but room availability may prohibit implementation of this recommendation.

3.6 Changes to Course Policies 

None.

3.7 Recommendations to Curriculum Assessment Committee

Maintain a watchful eye on how the increased rigor in EM120 affects EM330 and the rest of the curriculum.  There are more than a few things that need to be changed in EM330 knowing that cadets are coming in with a better understanding of the principles of strength of materials.  Should we go back to EM331?  Also look at having all courses at 1000 points total.  This would help cadets (and instructor) have a better sense of how much graded events are really worth.

3.8
Course Review Results

· Attendees:  Capt Szmerekovsky (CD), Maj Hansen (Structures Div Chief), Dr Dennis (EM Program Coordinator and EM 332 CD), Lt Col Yale (Astro Program Rep), Capt Klahn (incoming CD), Capt Borchert (Fall 00 Instructor). Dr Brandt (Aero Program Rep), Maj Fawaz (Systems Div Chief).

· CAC Determinations:

· No changes made to course goals and objectives.  

· CAC endorses consideration (by follow-on CD) of the recommendations of Sections 3.3 and 3.5

· Recommendations in section 3.7 shall be taken under advisement for the next Academic Year.
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		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		4.5

		5.2		4.7		5		5.1		4.9

		5		4.7		4.7		4.9		4.7

		4.8		4.5		4.5		4.8		4.7

		5		4.8		4.8		4.9		4.9

		4.7		4.6		4.6		4.8		4.7

		5.4		5.4		5.3		5.3		5.1

		5.2		4.8		5.1		5.2		5.1

		4.8		4.6		4.7		4.7		4.9

		4.8		4.6		4.6		4.8		4.9

		5		4.9		4.9		5		5.1

		4.8		5.1		4.9		5		5

		4.5		4.5		4.6		4.6		4.6

		4.6		4.54		4.6		4.5		4.6

		4.6		0.4		4.6		4.5		4.6

		4.6		4.4		4.4		4.6		4.4

		4.6		3.9		3.8		4.2		3.8

		4.6		4.1		4.3		4.5		4.3

		4.2		4		4.5		4.6		4.5

		4.6		4		4.3		4.5		4.3

		4.8		4.4		4.6		4.9		4.6

		4.8		4.5		4.7		4.8		4.7

		4.8		4.6		4.6		4.7		4.6



EM 330 Spring 99

EM 330 Fall 99

EM 330 Spring 00

EM 330 Fall 00

EM 330 Spring 01

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

		4.7		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
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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
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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
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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
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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
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EM 492 Spring 98

EM 492 Spring 99

ME 492 Spring 00
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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
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ME 325



DFEM

		4.4		4.4		4.3		4.5

		4.7		4.7		4.4		4.7

		4.5		4.6		4.4		4.7

		4.5		4.6		4.5		4.6

		4.7		4.7		4.7		4.8

		4.6		4.6		4.5		4.6

		5.2		5.1		5.2		5.2

		4.9		4.9		4.9		4.9

		4.6		4.6		4.6		4.7

		4.7		4.6		4.7		4.7

		4.9		4.8		5		4.9

		4.9		4.8		4.8		4.9

		4.3		4.3		4.3		4.4

		4.2		4.2		4.1		4.3

		4.3		4.4		4.2		4.4

		4.6		4.5		4.6		4.5

		4		4.3		3.9		4.2

		4.1		4.2		4.1		4.1

		4.1		4.1		3.7		4.3

		4.2		4.3		4.2		4.2

		4.5		4.5		4.5		4.4

		4.4		4.5		4.5		4.5

		4.5		4.5		4.4		4.5



DFEM Fall 95

DFEM Spring 96

DFEM Fall 97

DFEM Spring 97

Question

DFEM
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		3		3.9		4.4		4.3		4.4		4.5		D		4.9		5		5.3		4.5		4.1		4.8		4.7		4.7		5.1		4.6		4.8		4.9		4.5		4.9		4.8		4.3		4.9		D		4.7		4.8		4.8		4.5		4.7		5.1		4.1		5		3.3		4.7		5.1		3.8		3.9		D		2.9		3.4		4.8		3.7		4.2		5.1		4.5		4.5		4.7		4.2		4.4		5		4.7		4.7		4.9		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		4.3		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		5.2		5.7		5.4		5.4		D		5.2		4.6		4.1		4		D		3.8		4.6		4.1		4.8		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		5.5		4.1		4.4		D		4.9		4.1		4.3		4.9		4.6		4.3		D		4		5.2		4.8		5.7		3.9		5.7		4.8		5.2		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		4.7		5.7		5.4		4.3		4.8		4.9		4.5		4.6		D		4.4		4.7
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		5		4.3		4.5		4.6		4.6		4.6		A		5		5.1		5.3		4.7		4.5		4.9		4.9		4.8		5.3		4.6		5		4.9		4.8		5		5		4.4		5.1		A		4.8		5.1		5.1		5		5.1		5.3		4.7		5.5		3.8		4.8		5.1		4.4		4.3		A		3.6		3.8		5.1		4		4.5		5.2		5		4.6		4.8		4.4		4.6		5		4.8		4.8		4.9		4.9		5		5.2		4.9		4.9		4.7		A		4.8		4.7		5		5.2		4.9		5		4.8		A		4.1		5.1		5.2		5		4.9		4.9		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		4.3		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		5.2		5.3		5.3		5.1		A		5.2		5		4.5		4.3		A		4.4		4.9		4.3		5		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		5.5		4.5		4.6		A		4.9		4.4		4.5		5.1		5.2		4.5		A		4.5		5.5		4.9		5.9		4.2		5.7		4.9		5.1		4.2		4.9		4.7		A		4.5		4.4		4.7		4.9		4.9		4.6		5.7		5.5		5.3		4.6		3.9		4.8		5.9		5.4		4.6		4.9		5		4.7		4.7		A		4.7		4.8

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

		7		4.9		5.1		5.2		5.2		5.1		C		5.3		5.5		5.5		5.3		5.2		5.4		5.3		5.3		5.5		5.1		5.3		5.3		4.9		5.2		5.2		4.6		5.3		C		4.9		5.4		5.3		5.5		5.4		5.2		4.9		5.8		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		5.1		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		5.4		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		5.1		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		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		4.9		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		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		4.9		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		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		5.1		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		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		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		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		4.6		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		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		4.6		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		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		4.6		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		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

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

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

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

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

		20		3.8		3.9		3.8		3.9		4.1				4.3		4.3		4.7		3.7		3.9		4.3		4.4		4.1		5.1		3.8		3.7		4.1		3.9		4.6		4.2		3.6		4.7				4.4		4.4		4.4		4.3		5		4.8		3.8		5.5		2.9		4		4.3		3.7		4				3.3		3		4		3.1		3.4		4.6		3.5		3.7		4.4		4		4.3		4.6		4		4.3		4.5		4.3		4.2		4.6		4.5		4.4		4.2				4.3		4.2		4.1		4.6		4.3		4.8		4.4				3.4		4.5		4.5		4.2		4.1		4.5		4.2		4.4				4.4		3.2		4.8		4.3		4		4.5		4.3				4.6		4.5		4.2		5		3.8		3.8		4.6		4.3		4.4				3.8		4.6		3.6		4.4		4.2		4.9		3.5		5.3		5.6		5.2				4.8		5.2		4.9		5.7		4.8		4.9		4.6				3.3		4.7		5		4.6				3.4		4.3		4.8		5		5.7		5.5		4.8				5.4		4.2		4.2		4.1				4		4.2		3.9		4.3		5.2		4.8				5.4		4.9		3.8		1.9		4.7		3.2				2		4.9		4.6		4.5		5.4		3.5		3.7				4.5		3.4		3.9		4.5		4.7		4				4.1		4.8		4.2		5.7		3.8		5.7		4.8		4.8		4.2		4.8		4.4				4.2		3.8		3.9		4		5		4.5		4.8		5.7		5.3		4		2.4		3.9		5.7		5.6		3.9		4.3		4.5		4.2		4.3				4.2		4.2

		21		4.1		4		4		4		4.2				4.4		4.2		4.7		3.8		4.1		4.3		4.4		4.1		4.9		3.8		3.7		4.2		4.3		4.7		4.2		4		4.9				4.4		4.5		4.9		4.5		4.9		5		4.3		5.6		3.8		4.4		4.6		4.1		4.6				3.8		3.5		4.2		3.7		4.1		4.7		4.1		4.3		4.8		4.6		4.5		4.8		4.4		4.6		4.9		4.6		4.6		4.8		4.5		4.4		4.4				4.7		4.4		4.4		4.8		4.7		4.8		4.5				3.7		4.8		4.8		4.5		4.2		4.4		4.3		4.6				4.5		2.9		5.1		4.4		4.4		4.7		4.6				5		4.6		4.3		5.2		4.2		4.3		4.7		4.6		4.7				4.6		4.9		4.2		4.6		4.8		5.2		4.2		5.4		5.7		5.4				5.1		5.5		5.4		5.8		4.6		4.6		4.9				4.1		5		5.1		4.9				3.9		4.8		5.1		5.3		5.6		5.6		5				5.4		4.4		4.5		4.3				4.4		4.4		4		4.8		5.3		4.9				5.4		5.4		4.3		3.3		4.8		4				2.9		5.1		5		5.4		5.5		4		4.3				4.9		3.9		4.3		4.7		5		4.6				4.7		5.2		4.6		5.9		4.5		5.9		5.3		5.3		4.7		5		4.9				4.5		4.4		4.2		4.5		5.4		4.8		5.6		5.7		5.2		4.4		3.1		4		5.9		5.9		4.3		4.6		4.7		4.5		4.5				4.5		4.4

		22		4.1		4.2		4.1		4.2		4.3				4.5		4.6		4.9		4		4.1		4.4		4.4		4.4		4.9		3.9		3.9		4.3		4.1		4.7		4.3		3.8		4.7				4.4		4.5		4.8		4.4		5.1		5		4.4		5.4		3.3		4.2		4.6		4		4.5				3.7		3.5		4.3		3.8		4.1		4.9		4.2		4.3		4.7		4.4		4.4		4.8		4.5		4.7		4.8		4.7		4.7		5		4.6		4.4		4.3				4.7		4.5		4.6		4.8		4.6		4.9		4.3				3.7		4.7		4.6		4.6		4.4		4.9		4.5		4.6				4.3		3.2		5.1		4.5		4.2		4.7		4.5				4.8		4.6		4.5		5.1		4.2		3.9		4.6		4.5		4.3				4.5		5		4.2		4.5		4.8		5		3.9		5.2		5.6		5.3				5		5.4		5.2		5.7		5		4.6		4.9				3.1		5.3		5.2		5				3.6		4.7		5.2		5.5		5.5		5.5		4.8				5.2		4.8		4.4		4.3				4.4		4.6		3.7		4.8		5.3		5				5.6		5.2		4		2.7		4.8		3.7				2.7		5.1		4.7		5		5.5		3.5		4.2				5.1		3.8		4.1		4.6		4.7		4.3				4.6		5.2		4.5		5.7		4.2		5.6		5.3		5.3		4.5		5		4.5				4.5		4.1		3.9		4		5.4		4.8		5.2		5.8		5.5		4.6		3.2		4.4		5.7		5.9		4.3		4.6		4.6		4.4		4.5				4.5		4.5
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