
SUNY College at Cortland 

Physics Department 

Physics 505 -- Energy and Sustainability 

 

Course Information:       

Credit Hours: 3 hrs 

Semester/Year: Fall 

Location: Bowers 108  

Texts and Bibliographic Materials Required: Carbon-Free and Nuclear-Free: A Roadmap for 

U.S. Energy Policy, Arjun Makhijani and Insurmountable Risks: The Dangers of Using Nuclear 

Power to Combat Global Climate Change, Brice Smith 

Resource Bibliography Upon which Course Is Based: same as above 

 

Professor Information: 

Name of Instructor/Professor: Dr. Brice Smith 

Phone: 607-753-2822 

Office Location: Bowers 143  Lab Location: Bowers 141 

Office Hours: MWF 9:00-10:00am and 11:30-12:30pm and by appointment 

E-mail: brice.smith@cortland.edu 

 

Course Description: Study of the environmental and social impacts of energy production and 

consumption and the options for meeting society’s needs for energy services through sustainable 

technologies and practices.  Not open to students with credit for PHY 405. (3 cr. hr.) 

 

Course Attendance Policy: The course will revolve around in-class discussions and thus 

attendance is required.  Excused absences may be worked out with the instructor ahead of time 

and may require a separate meeting to be set up in order to catch up on what was missed in the 

lecture. 

 

Rationale/Goals/Objectives of the Course (Stated as Student Outcomes) and How They Reflect 

Specific Components of Cortland’s Conceptual Framework: 
 

Students majoring in Adolescence Education: Physics 7-12 will focus on acquiring knowledge 

and developing skills aligned with learning outcomes from the College's Conceptual Framework 

for Teacher Education and those established by the National Science Teachers Association.  In 

particular, this course addresses Conceptual Framework Learning Outcome 2:  Possess in-depth 

knowledge of the subject area to be taught; NSTA Standard I:  Content; NSTA; Standard 2: 

Nature of Science; NSTA Standard 3: Inquiry; NSTA Standard 4: Issues; and NSTA Standard 7: 

Science in the Community. 

 

Specifically, this course will provide students with a thorough overview of the environmental 

and social impacts of our current energy system.  The students will learn how to define 

sustainability in both a theoretical sense and in a practical / operational sense.  The students will 

learn how to analyze the impacts associated with the extraction, transportation, and combustion 

of fossil fuels such as coal, oil, and natural gas.  The students will then learn about both existing 

and future renewable energy technologies such as solar, wind, wave, and biofuels made from 

microalgae.  The students will learn about the differences between energy and energy services 



and about the differences between efficiency and conservation.  Using these concepts the 

students will explore the strategies that are possible for reducing the amount of energy used in 

the United States and models for what a renewable energy system in the U.S. could look like.  In 

addition, through weekly assignments, the students will learn how to critically read newspaper 

articles concerning issues of energy and sustainability and how to identify the typical mistakes 

and missing context in these kinds of reports.  Finally, the students will learn how to conduct 

energy assessments and analyses through a semester long group project.  This work will involve 

original research and data collection and will revolve around real world problems provided, in 

part, by the MS program’s business and community partners.  In presenting their analyses in both 

written and oral formats, the students will gain valuable communications experience and learn 

how to present complicated technical information to a broad audience with a variety of different 

backgrounds. 

 

 

Evaluation of Student Performance  
 

Student Grades will be based on the total points accumulated from the following components: 

 Attendance   10%  

 Weekly News Analysis 25% 

 Other Weekly Assignments 30% 

 Final Group Project  35% (10% for first draft, 25% for final draft and presentation) 

 

Each week students will typically be assigned two projects in addition to an average of 50 pages 

of required readings.  The first assignment, which will be the same week-to-week, will be to find 

one story concerning that week’s topic from one of the following news sources (the New York 

Times, Washington Post, L.A. Times, Chicago Tribune, Fox News, CNN, or the London 

Guardian) and to write a short (~2 to 3 page) critical assessment of its context focusing on what 

it gets wrong and what important information, ideas, or context it leaves out.  The second 

assignment will vary weekly.  It will typically be handed out on Thursday and will be due the 

following Thursday.  These assignments may cover a range of activities from traditional problem 

sets to conducting elements of an energy audit in buildings on campus.  In addition, a semester-

long group project (3 to 4 students per group) will be assigned during the first week of class and 

will involve both library research and gathering real world data from on and off campus.  Extra 

credit options such as evening documentary viewings/discussions and weekend field trips may 

also be scheduled.  All such opportunities will be announced in class and via email.  

 

 

Course Schedule and Activities 
 

Date      Topic 
 

Aug. 31     Introduction and Overview 

 
Sept. 2, 7    What is Energy and Where Does Our Energy Come From?  

 

Sept. 9, 14    What is Sustainability? 

 
Sept. 16, 21    Fossil Fuels and Climate Change 

 



Sept. 23    Coal 

 
Sept. 28, 30    Oil and Natural Gas 

 

Oct. 5, 7, 12     Nuclear Power 

 
Oct. 14     Hydroelectric Power 

 

Oct. 19, 21    Wind Power 
 

Oct. 26, 28    Solar Power  

 
Nov. 2     Future Technologies (wave, tidal, hot-rock geothermal, etc.) 

 

Nov. 4     The Future of the Grid (distributed grids, smart grids, V2G, etc.) 

 
Nov. 9     Biomass and Biofuels 

 

Nov. 11, 16    Heating, Cooling, and Green Building Systems 
 

Nov. 18, 23    Transportation (Cars and Trucks) 

 
Nov. 25     Thanksgiving Break - No Classes 

 

Nov. 30     Transportation (Planes and Trains) 

 
Dec. 2, 7, 9    Models for a Sustainable Energy System 

 

 

Disability Statement:  SUNY Cortland is committed to upholding and maintaining all aspects of 

the federal Americans with Disabilities Act of 1990 (ADA) and Section 504 of the Rehabilitation 

Act of 1973.  If you are a student with a disability and wish to request accommodations, please 

contact the Student Disability Services Office located in B-1, Van Hoesen Hall or call 753-2066 

for an appointment.  Because many accommodations require early planning, requests for 

accommodations should be made as soon as possible. 

 

 

Academic Integrity Statement:  “Students in this course are expected to abide by the guidelines 

on academic dishonesty that are found in chapter 340 of the SUNY Cortland College Handbook 

(http://www.cortland.edu/president/handbook.pdf).  As stated in these guidelines, any instance of 

plagiarism, cheating on examinations or other forms of academic dishonesty will be punished, 

most likely by the receipt of a failing grade for this course and possible dismissal from the 

College.  The primary means for enforcing the course’s policy on academic dishonesty will be a 

Web-based plagiarism detection service to which you will be required to submit all of the papers 

you write for this course. 
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