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[image: ][image: ]Updated March 2023Figure 1: Yearly world oil consumption from 1980 to 2021 in thousands of barrels with fitted line.
Figure 2: Cumulative world oil consumption from 1980 to 2021 in thousands of barrels with fitted curve.


Answer the following questions about the fitted line to the yearly consumption data, in figure 1 and the fitted curve to the cumulative consumption since 1983 data  in figure 2, where x is years after 1980.


1. Find two models one with output yearly consumption and one with cumulative consumption and input year (or years after 1980).  Be careful of the models here, as cumulative consumption cannot be linear. [Either delete this question or the figures, in which case provide the data.]
2. What is the relationship between the two curves and why does this make sense based on calculus? This also explains why cumulative consumption cannot be linear.
3. There are two recent data point in the yearly consumption graph that fall outside the pattern. Provide a plausible explanation as to why these two points are outside the pattern. Hint: It helps to know a little history.
4. The article in Yes magazine The End of Ancient Sunlight in 2004 reported that there was an estimated 1 trillion barrels of oil left to extract in the world. We want to estimate how long before we use up this oil in two ways.
a. Use the yearly consumption model and set up an equation with an integral.
b. Set up an equation using the cumulative consumption model.  
c. Summarize your information in a sentence of two and discuss the differences between your two models. 
5. Suppose the 1 trillion number was incorrect.  Redo both of your calculations under the assumption that in 2004 we were told that 1.5 trillion or 2 trillion barrels of oil remained.  Summarize your results and include comments on how much more time we can use oil with a 50% or 100% change in the oil remaining. 
6. Provide a question you would like answered based on your results here.
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