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Objective
The pedagogical objective of this project is to introduce students in the “College Algebra and Trigonometry” course to essential topics of math such as polynomial model using an environmental theme (In this case, it’s global warming) as a framework. This project gives the students a chance to explore in details some issues related to global warming such as CO2 (carbon dioxide) emissions and global average temperature risings. The objective of this specific project is to enhance students’ skills in mathematical and statistical modeling, particularly modeling using polynomials of first through fourth degree and the quality of curve fit. Using CO2 gas emission data obtained from the US Energy Information Administration (http://www.eia.gov) , students  will construct a model for  polynomials of first (linear), second, and third degree to predict CO2 emissions. 

Description
The Earth's atmosphere is a complex mixture of gases and energy. The two-way exchange of energy (from the Sun to Earth, and from the Earth to Space) is responsible for regulation of our climate. For many thousands of years, the levels and composition of gases in Earth's atmosphere have remained fairly constant, but more recently they have begun to change. The sources of these changes are the subject of scientific debate, as are the potential consequences.

























Part I 

1. Construct a Table-1 using the following  link:

https://www.eia.gov/international/rankings/country/CHN?pid=44&aid=1&f=A&y=01%2F01%2F2017&u=0&v=none&pa=279&ev=false


Table-1: Using the above link, fill out Table-1 based on consumptions of energy (Source US Energy Information Administration). (You could choose any year. But you have to start from 1980 to until 2017 in every three years. I just give you sample of table)



	Year 
	USA CO2 (MMT)

	1980
	

	1983
	

	1985
	

	1989
	

	1991
	

	1994
	

	1996
	

	1999
	

	2001
	

	2003
	

	2006
	

	2010
	

	2012
	

	2014
	

	2015
	




2.  Use the data in Table-1 to generate two scattered graphs with  MATLAB/EXCEL.
Graph 1: USA CO2 emissions (on the y-axis) against time (on the x-axis) 
· MMT=  million metric tons of carbon dioxide equivalents (MMT CO2)
· Highlight , insert, chart select scatter plot
· Move your cursor one point then right click and select Add trend line


3. Use the scatter Graph-1 (for USA)  to construct  the first, second, and third degree polynomials that best fit the data and plot each polynomial with the data (In EXCEL, use trendline option, and then use option polynomial and each time change the order value: 1, 2 and 3). Write the polynomial equation describing the emission of CO2  emissions.

4. For all cases of the curve in found (3); explain which curve fit gives the most reliable prediction of CO2 

5. Using the best fit of the curve in found  (4), predict CO2 emissions after 10, 20 and 30 year of your latest sample point (if your last sample was in year 2015, you would need to predict the emissions in 2025 (2015+10), 2035 (2015+20) and 2045 (2015+30) respectively.







Part-II
Reflection:
(1) What are the most important causes of global warming? How do you solve it.
(2) How can you tell global warming is happening?
(3) What is carbon emission and who is affected by it?
(4) How did you notice/feel about the climate change (on a personal level) 
(5)  How to improve, as individual, the numbers in table 2 (carbon (metric tons/capita))?
(6) Using following link, what did you learn from New Carbon’s emission visualized video?  http://www.theguardian.com/news/datablog/2012/oct/25/carbon-emissions-new-york.   
(7) How does Google Earth help you visualize carbon emission ?
(8) Based on part-1 in question no. 5, what levels of CO2  would you predict for the year that you turn 50 or 60? What might be some of the implications of these changes? What prevents you from making stronger predictions? What is the precautionary principle? How do you think it might apply in this setting
(9)  On the basis of these data in table-2, where would you place most of the responsibility for CO2 gas reductions? According to your readings, what are the economic factors that explain these relationships? What kinds of economic policies might you recommend to deal with the widely differing emission rates across countries?
(10) Based on readings and information you have gathered, how would you assess the equity concerns (for example between rich and poor countries) related to reductions in CO2 gas emissions? Do some web surfing to find out more about the Kyoto Protocol. What is the Kyoto Protocol? What is the current status of the Kyoto protocol and what is the current "official" U.S. position on global warming? (Source:  http://unfccc.int/2860.php)
Reference: 
1. (https://www.eia.gov/beta/international/data/browser/index.cfm#/?pa=00000000000000000000000000000000000000000000000000000001&c=ruvvvvvfvtvnvv1urvvvvfvvvvvvfvvvou20evvvvvvvvvnvvuvs&ct=0&tl_id=40-A&vs=INTL.4008-8-AFG-MMTCD.A&ord=CR&vo=0&v=B&end=2015) 
2. (https://en.wikipedia.org/wiki/List_of_countries_by_carbon_dioxide_emissions
3. http://www.nationmaster.com/country-info/stats/People/Population-in-2015
4. http://www.theguardian.com/news/datablog/2012/oct/25/carbon-emissions-new-york.
5. http://unfccc.int/2860.php)
6. Above sources  are only suggested places to search. You may find other sites useful. If you browse, try using the keywords "global warming", "greenhouse gas emissions", or "climate change".

P.S. Project must be typed in Microsoft word format format and deposited on E-Portfolio and Black Board. 
Use the following link, to generate “word clouds” from  text ( Reflection part in II)  that you provide. http://www.wordle.net/
Project Duration: Three Weeks (Week # 6-8)
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