MATH 123 Calculus I

Assignment 1
Due Date: Monday, February 18, 2008
Instructions:  Each group of three students should submit one typed report from the group. This report should be well-written, describing the problem, your group's solution, and any pertinent intermediate steps required to obtain that solution.  Include mathematical equations and diagrams where relevant.  Each of the three group members should be responsible for writing the report for one of the three assignments during the semester.  The group member who writes this report should be different from the group members who write the reports for the other projects.  List all group members' names and identify the primary writer on your report.

Historical atmospheric CO2 levels were measured from air bubbles in three ice cores drilled at Law Dome in Antarctica.1  The concentrations at ten-year intervals are listed in the table below.
	Year
	CO2 Concentratrion (parts per million)

	1835
	283.8

	1845
	283.9

	1855
	285.4

	1865
	286.9

	1875
	288.7

	1885
	293.0

	1895
	294.8

	1905
	297.6

	1915
	301.4

	1925
	305.0

	1935
	309.4

	1945
	310.1

	1955
	313.0

	1965
	320.0

	1975
	330.3


1.
Use your calculator to graph the CO2 concentration data verses time in a semi-log plot.  Include a snapshot of your calculator screen.
2. Is the concentration of CO2 growing exponentially?  Explain your answer.
3. Use exponential regression to find an exponential model for the CO2 concentration from 1835 to 1975.

4. Use your exponential model to find the annual percent growth rate of the CO2 concentration.

(continued on back)

5. Use your exponential model to predict the CO2 concentration in the year 2025. 

6. According to the exponential model, when will the CO2 concentration reach 800 parts per million?

7. Consider atmospheric CO2 concentrations during carbon cycles of the distant past from the Vostok ice core.2  Determine if the percent growth rate during any past upswings in the CO2 cycle has been as high as in the present period.  What hypotheses or conclusions might be drawn from your analysis?

1 D.M. Etheridge, L.P. Steele, R.L. Langenfelds, R.J. Francey, J.-M. Barnola and V.I. Morgan. 1998. Historical CO2 records from the Law Dome DE08, DE08-2, and DSS ice cores. In Trends: A Compendium of Data on Global Change. Carbon Dioxide Information Analysis Center, Oak Ridge National Laboratory, U.S. Department of Energy, Oak Ridge, Tenn., U.S.A., http://cdiac.esd.ornl.gov/trends/co2/lawdome.html.

2 Barnola, J.-M., D. Raynaud, C. Lorius, and N.I. Barkov. 2003. Historical CO2 record from the Vostok ice core. In Trends: A Compendium of Data on Global Change. Carbon Dioxide Information Analysis Center, Oak Ridge National Laboratory, U.S. Department of Energy, Oak Ridge, Tenn., U.S.A., http://cdiac.esd.ornl.gov/trends/co2/vostok.html

