Science and Society

Honors 202

ENERGY FOR A SUSTAINABLE FUTURE
This course is devoted to a study of energy. The physics of energy, the technology of its production and use, and the environmental and socio-political implications of energy resources and distribution will be the focus of the course.  The prerequisites are high school geometry and one year of algebra.  

The physics of energy, the technology of its production and use, and the environmental and sociopolitical implications of energy resources and distribution will be the focus of the course. Topics include: 

•
Energy & Society


•
Newton’s Laws and Conservation Laws

•
Electricity and Magnetism: Motors and Generators

•
Global Warming & Ozone Depletion

•
Nuclear Physics Principles

•
Nuclear fission

•
Fission breeder reactors; nuclear fusion

Text:  Joseph Priest, Energy: Principles, Problems, Alternatives,5th edition, Kendall Hunt Publ.

The text is augmented by external readings, by class discussion, by guest speakers, and by group research projects.

The grade is made up of two 50‑minute exams, the group research project, and a two‑hour final. The two 50‑minute exams each count 20%, the group project counts 30%, and the final counts 30%.  There is additional credit for presentation of homework to the class.

Group research project topics are chosen by the students.  Possible topics include: 
•
Solar energy.  Measurements with solar cell. Where is it feasible?  How much energy can it provide? 

•
Wind energy: Measurement of wind speeds in the Windy City Where is it feasible? How much energy can it provide?  

•
Geothermal energy: Steam measurements. Where is it feasible?  How much energy can it provide? 


•
The heat flow properties of the Cudahy Science Building. Loyola as a role model of energy conservation.


•
Fuel cells. Experiments.  Fuel cells vs. gasoline engines.  

•
Nuclear energy.  Advantages and disadvantages.  Comparison of France, Sweden, the US, and Denmark.  Nuclear power exhibit at Museum of Science and Industry:  Sponsors?  Are pros and cons fairly described? 


•
History of various US administrations’ energy policies.  Comparison of Republicans, Democrats, and Greens.

SYLLABUS AND GROUND RULES
Instructor: 
J. V. Mallow

Learning Objectives:

To understand the qualitative nature of physics by focusing on a subset of topics in physics, in this case, energy.  

To understand the interaction between theory and experiment in physics.

To understand the quantitative nature of physics by solving physics problems using mathematics: algebra and geometry.

To understand the process of learning physics by engaging in group discussion and solution of problems.

To understand the values nature of physics by posing questions about physics and society, especially as regards energy production, distribution, and usage.

To distinguish between scientific and non-scientific problems, by recognizing the criteria which define science.

Skills Objectives:

To distinguish among axioms, definitions, hypotheses, laws, and theories.

To set up and solve physical problems using algebra and geometry.

To understand and use vector algebra.

To explain in ordinary language physical theories and experiments.

To construct and analyze graphs. 

To solve problems which synthesize disparate topics in physics.


Values Objectives:
This course fosters civic engagement in the following ways:
The role played by physics (and science) in society, with particular focus on energy issues.

Pedagogies which best suit student learning: interactive engagement, Socratic dialogue, group work. (Metacognition)

Regular written student feedback to instructor, with instructor responses. (Mutual responsibility)
Text:  Joseph Priest,  Energy: Principles, Problems, Alternatives,5th edition, Kendall Hunt Publ.

We shall cover Ch.1,2,4,7,10, plus additional material to be announced.

Supplementary book (Optional): If you are anxious about science, and you think this can impede your learning, you may purchase J. V. Mallow, Science Anxiety, H&H Publ., 1986.  You may of course also discuss this problem with the author at your convenience.

How to study science:  Scientific understanding, like all forms of understanding, must be constructed by the learner.  It cannot be learned passively, simply by listening to a lecture.  This course is designed to facilitate your active engagement in the learning process.  The following suggestions should help enable you to get the most out of your learning experience.  

Reading science:  Science should be read slowly, with pencil in hand, working examples as you go.  Ideally, each chapter should be read three times: once before discussion in class; once during; and once after.  

Homework:  It is essential that you work the assigned homework to acquire thinking and problem-solving skills.  Homework problems are not "mini-tests", and should not be used as such.  They are to be used interactively with the text: difficulty with a problem is a signal to re-study the appropriate text section.  
In-class activities: “Active Engagement”. This course is an interactive mixture of lecture and group activities.  Your active involvement is therefore essential. 

As mentioned above, you will be expected to have read the chapter before we begin discussing it.  You are not, of course, expected to understand it all, but you should be familiar enough with the material to play an active role in the class.  It is essential that you ask questions in class.  This is not only important for your learning, but is feedback for me about the pace of the course and the level of difficulty of various topics.  You will also be expected to answer questions posed by me or by your classmates.  We will at various times engage in group discussions of particular themes, as well as in brief written exercises to focus your thinking about various concepts.  

Friday activities: critical incident inventory.  This is a brief anonymous questionnaire ( see sample) which allows you to give me feedback about the week's activities.  I will read all of your answers, and respond to them the following Monday.

Group work:  Physics is a group enterprise at all levels, from novice to research scientist.  In addition to our in-class group activities, you should work on physics homework in groups.   First read the chapter and work on homework questions and problems alone, and then get together with others in the class and compare; i.e., teach each other.  (I will ask you to fill out a sheet of names and addresses, which I will distribute.)  Cooperation of this kind is not only allowed, it is strongly encouraged.  (However, each student must bring in his or her own set of written work.)

30% of this course will consist of a group project involving data acquisition and civic engagement.  The product will normally be a PowerPoint presentation and a 10-page double-spaced paper from the group. 

Exams:  There will be 2 hour exams, a group research project, and 1 two-hour final.  Exams are curved.  Make-up exams will not be given except in extreme circumstances.  You must take at least one hour exam and the final, and complete the group project to be eligible for a passing grade in the course.

You will be required to recognize which equations apply to which concepts; you will not, however, be required to memorize equations: a list of these will be given to you with each exam.

Academic dishonesty:  The penalty for cheating is an automatic F for the course, and a note in your file at the Dean's Office.

Grades:  The two hour exams will each count 20%, the group project will count 30%, and the final will count 30%,  toward a "raw course grade" out of a possible 4.0.  To the raw course grade will then be added (or subtracted) your number of accrued homework points/100.  For example, if your raw course grade is 2.45 (a C+), and you have accrued +7 homework points, your final course grade is 2.45+.07=2.52 (a B-). 

Class attendance is not mandatory (except on homework days), but is strongly recommended.  You are responsible for any information announced in class, whether or not you are in attendance. 

My grading scale is the following:

A
3.75-4.00

A- 
3.50-3.74

B+ 
3.17-3.49

B  
2.83-3.16

B- 
2.50-2.82

C+ 
2.17-2.49

C  
1.83-2.16

C- 
1.50-1.82

D+ 
1.00-1.49

D  
0.50-0.99

F  
0.00-0.49
Online materials: I will be placing homework solutions, sample exams, exam solutions, and other materials on BLACKBOARD which is accessible most easily through Internet Explorer.

Summary of science learning skills:
Read slowly; do homework; come to class prepared for active engagement; work together inside and outside class; ask questions.

Weekly Homework Assignments

Topics
Energy & Society
Energy Principles
Electric Energy
Global Warming & Ozone Depletion
Nuclear Physics Principles

Nuclear fission

Fission breeder reactors; nuclear fusion

In addition to these chapters, there will be other readings distributed in class or on Blackboard.  Group projects will be based on material in Chapters 8, 11, 12, and 13, as well as outside sources.  The projects will also involve communication with external sources, both scientific and political

There will be guest lectures throughout the course, by experts in various aspects of energy.  







ALL THE MATH YOU WILL NEED

Algebra:

(ab)n = anbn
a-n = 1/an

(an)x(am) = an+m

(an)m = anm
Special case: a0 = an-n = (an)x(a-n) = an/an = 1

We will specify a definition with a triple equal sign: /. E.g.,actually a-n / 1/an
Geometry
Circle of radius r, circumference C, area A: C=2πr; A=πr2.

Right triangle with sides a and b and hypotenuse c: a2+b2=c2.

Proportions (See figure below.)

1. Direct or linear: One quantity varies at the same rate as another.  E.g., if x=number of guests and y=amount of milk needed to make them pancakes, then y=mx, where m is a constant, such as 1/3 cup of milk per guest. As x changes so does y: 3 guests require 3/3=1 cup, while 4 guests require 4/3 cups.  A generalization of this is y=mx+b, where b is a constant.  This is a straight line graph of y vs. x.

2. Square proportion: One quantity varies as the other one squared.  E.g., the area of the above circle varies as the radius squared: A=πr2.  Double r and A quadruples, since 22=4. Triple r, and A increases by a factor of 32=9.

3. Inverse proportion: As one quantity increases, the other decreases at the same rate.  Their product stays constant.  E.g., the formula for an ideal gas: PV=nRT.  The pressure and volume at a constant temperature are inversely proportional to each other: PV=constant (=nRT).  Then P=constant/V, and V=constant/P.  

4. Inverse square proportion: As one quantity increases, the other decreases as the square of the first.  E.g., when someone steps on your foot with the heel of their shoe, the pressure you feel is proportional to the inverse square of the heel=s radius: P=constant/r2.  You would much prefer to be stepped on by someone in flat shoes than the same weight person in high heels.  

We will often use the symbol %, connoting proportion, without specifying the value of the constant.  E.g., linear proportion: y%x; inverse square: P%1/r2; etc.  We will also use ., connoting approximately equal.  E.g., # of days in a year . 365.
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PHYSICS 101
     SAMPLE CRITICAL INCIDENT INVENTORY

DATE:    

Please answer the following questions about this week's activities:

1. What was your most engaged moment?

2. What was your most distanced moment?

3. What was the most affirming or helpful action?






4. What was the most puzzling action?



5. What surprised you the most?



