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Activity

Suppose your college awards you $157,000 when you graduate. You plan to use this money for transportation for the next ten years. Initially, you consider two options:  a Porsche 911 Turbo and a Toyota Prius. The 911 costs $132,000 and gets 15 miles per gallon.  The Prius costs $21,000 and gets 60 mpg. You are conflicted because you have always wanted to own a 911, but are also concerned about the environment. You decide to make some back-of-the-envelope calculations to explore the environmental and economic impacts of your decision.

Part 1. Calculate the amount of carbon dioxide (CO2) that each car releases to the atmosphere over ten years. Since most people drive about 15,000 miles per year, you assume that you will drive 15,000 miles per year.  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.

Questions

How would changing the annual mileage alter the results?

How many trees would have to be planted to offset the CO2 released by one car? Dry wood contains about 40% carbon by mass and has a density of about 0.60 g/cm3.

Part 2. Calculate the amount of money you would have after 10 years for both cars. Assume that gasoline costs $2.50 per gallon and that you buy all of your gas when you buy the car. The leftover money is invested in a mutual fund that earns 11% interest for each year. 11% is the average long-term yield on the S&P 500. Assume the value of the car after 10 years equals the insurance and repair costs. Use an exponential formula for calculating the compound interest.

Questions

How would changing the interest rates alter the results?

How would changing the price of gasoline alter the results?

To simplify the calculations, I assumed that the gasoline was all purchased at once and that the residual value of the car after 10 years will equal the cost to insure and repair the car.  Are these good assumptions or do they introduce large errors?

How long will it take for an investment to double if the interest rate is 11%?

