Global Warming

911 vs. Prius

Kevin Harrison

McDaniel College

Instructor Notes

Context

This activity shows students that decisions they make can significantly alter the amount of greenhouse gases they release to the environment. Students make back-of-the-envelope calculations to estimate the amount of carbon dioxide released to the environment by different autos.  The students also learn about exponential growth by calculating how the money saved by purchasing an inexpensive car can be invested to great advantage.

The exercise is designed for a class consisting of non-science majors to illustrate important concepts for understanding global warming.  It can be modified for higher-level courses and adapted to other courses related to global change.

Materials/information

It is designed as a homework problem and requires the students to do dimensional analysis and compound interest calculations using the exponential function. They need to have a calculator that has scientific notation and an exponential function.

The chemical formula for gasoline is C6H14 and the density of gasoline is 0.73 g/ml. One gallon equals about 3800 ml. A mole of carbon (C) weighs 12 grams, a mole of oxygen (O2) weighs 32 grams (16 grams per oxygen), and a mole of hydrogen (H2) weighs 2 grams (1 gram per hydrogen). 1 pound equals 454 grams. Each mole of carbon present in the gasoline is converted into one mole of carbon dioxide.

Exponential equation:   $(Initial amount) e(rate*time) = $(Compounded amount)

The doubling time equals the (ln 2/rate)

Tips

Student will have trouble making the calculations. It’s helpful to work through an example in class.

Students can set up an Excel spreadsheet to explore how different assumptions and car selections change their results. Excel can also be used to plot their results.

Feel free to allow the students to select their own cars.  www.edmunds.com gives car prices and gas mileage information. Similar calculations can be made using mass transit, walking, or biking.

Have the students guess how much CO2 is released by a car before doing the discussion.

This activity can be used as a springboard to discuss other topics:

You can discuss differences in per capita emissions between developed and developing countries.  For example, what will happen if the world population increases to 10 billion and the per capita emission of CO2 is the same worldwide as it is today of the US.

You can have the students calculate their ecological footprint to see how factors other than transportation influence the environment:

http://www.earthday.net/footprint/index.asp
You can calculate the release of other pollutants, such as carbon monoxide, nitrous oxides, and hydrocarbons using the tailpipe tally website:

www.environmentaldefense.org/TailpipeTally/
You can also evaluate the safety of the cars:

http://www.nhtsa.dot.gov/cars/testing/ncap/Index.cfm
http://www.iihs.org/
Calculating the compound interest using the exponential function introduces the topic of exponential growth. The can be used to discuss population growth, doubling times, and explaining how credit card dept can get out of control.

You can discuss the relationship between happiness and the acquisition of material goods, how advertising and peer pressure influence spending decisions, and the advantages of being able to walk to work and markets.

You can discuss the importance of saving for retirement early.

You can explore the carbon emissions and pollution associated with other fuels.
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