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PHYS 140  -
Introduction to Sustainability

Instructor: 


Dr. Dennis Jacobs

http://www.jacobs@mnstate.edu
Office: 307 J Hagen

(218) 477-2187

Office Hours: (M 11 – 12, 1 – 3)  (T 10:10 – 12, 1:15 – 2:15)  (W 1:10 – 2:10)
(H 10:10 – 12)  We can meet at other times by arrangement.
Official Course Description: 

This course introduces the concept of environmental sustainability using energy as a theme. We will examine how a variety of cultures utilize energy and how these cultures approach sustainability.  Using a systems approach we will explore current energy trends and discuss future energy scenarios.  Relevant topics from physics, chemistry, biosciences and earth science will be covered as they relate to sustainability. The tradeoffs (environmental as well as economic) associated with generating and using energy for different cultures will be examines.  Finally we will explore what actions are needed to work towards a sustainable energy future.

Prerequisites: 

	 Monday and Wednesday
	12:00 to 1:15 pm
	Hagen 317


This course makes use of algebra, trigonometry and statistics to quantify concepts.  It is expected that you have completed or are co-enrolled in college algebra.  If you have questions about the mathematical rigor expected this semester, please see the instructor. 

Required Texts: 

· Plan B 4.0: Mobilizing to Save Civilization (substantially revised), Lester R. Brown, W.W. Norton (2009), ISBN 978-0393337198

Recommended Texts: Placed on reserve in the library
· Consider a Spherical Cow: A Course in Environmental Problem Solving, John Harte, University Science Books (1998), ISBN 093570258X
· Energy, Environment and Climate, Richard Wolfson, W.W. Norton (2008), ISBN 0393927636
· Energy and Problems of a Technical Society. Jack Kraushaar, Robert Ristinen, John Wiley and Sons, (1988) ISBN 0-471-61409-2
· Energy, Roger Hinrichs, Saunders College Publishing. 1992, ISBN 4 071 987654
· The Myth of Progress, Tom Wessels, University of Vermont Press, 2006
· Renewable Energy Handbook, a guide to rural energy independence, off-grid and sustainable living, William H. Kemp, Aztext Press (2005), ISBN 978-0-9733233-2-0
Course Web Site: 


Tuesday and Thursday  http://www.mnstate.edu/jacobs/ 
This course makes use of the internet to distribute course materials (homework, solutions, etc.).  If you anticipate having difficulty accessing the internet, please see instructor

Class Schedule: 


This course is composed of three units:

1. Past: Understand the historical consumption and production record of energy including finite and renewable sources. 

2. Present: Understand the current status of energy sources as well as ecological concerns for a variety of cultures

3. Future: How is human society going to change? 

The 7 R’s – Rethink, Reduce, Reuse, Recycle, Reassess, React and Repeat.

Living Project fall 2011

What do you need to live? Determine the amount of energy you require to live for a year.  Compare your energy requirements to your peers as well as other culture’s energy requirements.  You will explore one aspect of your energy requirements (transportation, food, housing etc.) that will include a written report detailing past, present and future energy use scenarios.   

Goals: 

1. Understand energy sources and be able to evaluate finite and renewable resources.

2. Understand the exponential function and its relationship to resources.

3. Understand the influence of human activities on natural and managed ecosystems.

Official Course Objectives:

Students will 

· become aware of a variety of physics, chemistry, bioscience and earth science concepts pertaining to energy. 

· develop an understanding of different cultures and their energy use patterns 

· develop critical thinking skills through analysis, oral and written communication.

· develop estimating and unit analysis skills.

· become familiar with the scientific process.

Students will become aware of, and be able to articulate problems and solutions in the following areas:

· Energy sources available to our civilization as it exists today.

· Benefits and consequences of various energy paths/supplies.

· How energy use affects world ecosystems.

· How past cultures have failed or survived based on their energy usage and environmental stewardship.

· How societies change and adapt to new paradigms

How do I know what I know: Learn to recognize valid sources of information and distinguish between valid and not valid arguments. 

* Argument in this case being defined broadly to include logic, mathematical proofs, natural and social scientific reasoning, and media and other verbal and nonverbal messages.

Evaluation: 

Each component of the course counts as follows –

	Homework and Papers
	Participation
	Quizzes
	Tests
	Course Project

	30%
	10%
	10%
	20%
	30%


Grades will be assigned on the absolute scale below; plusses and minuses will be used for the top and bottom quarter of each bracket. 

	A
	B
	C
	D
	F

	100-90%
	89-80%
	79-70%
	69-60%
	< 60%


· Homework and Papers: Homework will be a mixture of problems and reflection papers in response to readings. You are free (even encouraged) to collaborate; however, work turned in should be your own. In the case of problems sets, all the problems may be graded or a subset will be graded and completeness checked. You will be assigned topics for response papers that might also be used for group discussions (debates).  More details will be given for each assignment.  Late homework is subject to a late penalty including non-acceptance. 
· Participation: This course makes use of class discussions and group projects and hence your presence is expected.  Please note that quality is more important than quantity of participation.  Tours and films shown outside of class can contribute to your participation.
· Quizzes: Periodically throughout the semester quizzes will be given.  These quizzes will focus on homework, readings and class activities (including demos and discussions). Late quizzes are only given in the case of extenuating circumstances.
· Tests: Exams will consist of several questions similar to homework problems as well as questions based on class discussions.  Partial credit will be given, but only if what you have written is logical and well organized.  Make up exams will be given only in cases of documented emergencies. 
· Project: You will be working in small teams on an integrated course project.  The completed project will be shared with your peers and possibly the wider community. 
· Academic Honesty:  Your education is only as good as your integrity.  If you have any questions as to what is acceptable behavior see the instructor or review the MSUM Student Academic Policy in the Student Handbook: http://www.mnstate.edu/sthandbook/ (Student Policy Info).
· Universal Excuse Form (UEF): Life happens – use this form to propose a solution – preferably prior to anticipated problems.  
Special Accommodations: 

Students with disabilities who believe they may need an accommodation in this class are encouraged to contact Greg Toutges, Coordinator of Disability Services at 477-2131 (voice) or 1-800-627-3529 (MRS/TTY), CMU 114 as soon as possible to ensure that accommodations are implemented in a timely fashion.

Introduction to Sustainability
Tentative Course Schedule

	Week of
	Tuesday
	Thursday

	Aug 23
	Introductions, Syllabus, 

Why sustainability, How do I know what I know?
	Lester Brown -

Chapter 1,  World wide food production

	Aug. 30th
	Living Project - Look at your daily consumption of resources..  
	Begin to discuss major emphasis and job opportunities

	Sept 6th
	Energy Budget – You, USA, China, Europe, etc. 

Energy Sources,  Brown - Chapts 2 and 3
	What is an ecosystem? 

(video segment: Planet in Peril – wolves in Yellowstone)

	Sept 13th
	Energy – Fossil Fuels (video segment: A Crude Awakening)

Energy Costs – ex. cost of gas (real vs. inflation adj.)
	What is living? (video segment: End of Suburbia)

Begin = Living Project Where do resources go?

	Sept 29th
	Engines, Motors, generators and Alternators,  Energy – Hydroelectric

Brown - chatps 4 and 5
	Ecology – energy costs (global warming etc.)

Living Project - update

	Oct 4th
	Energy – Biomass

Green Revolution and Bio-fuels
	Brown Chapt 7.

Living Project - update

	Oct 11th
	No class
	Energy - Solar - Passive, Active, Photo voltaic

	Oct 18th
	Energy – Nuclear

Brown - Chapt 8


	Exam 1 

Project – Preliminary Report 

	Oct 25th
	Energy – Wind

Brown - chapt 9


	Culture Shock – over developed vs. under developed

	Nov 1
	Complete “Plan B” Discuss book
	Complete Discussion. Test on book

	Nov 8th
	Living sustainably

Living Project - update
	Visit the Jacobs/ Branden house

	Nov. 15th
	Systems  – energy of clean water.  Complete Brown and Test
	Systems – the energy of biodiversity



	Nov 22nd
	Systems – carbon wedge activity 

Living Project - update
	Fall break

	Nov 29th
	Begin Student presentations
	Student presentations



	Dec 6th
	Complete presentations and hand in papers.  Discuss class
	


The final will be take home is due to my e-mail box on the date and time of the scheduled final.  It will cover:

Past – Historical energy consumption and production in terms of population and economies

Present – Current energy possibilities

Future – Visioning future energy scenarios and impact on human societies. 
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