Biking vs Driving Word Problem

1. [bookmark: _GoBack]Suppose you have a daily round trip commute to work of six miles.  Approximately what will be the annual benefits if one day a week a bicycle is ridden instead of driving an automobile?  
a. Give an answer in miles driven.
b. Give an answer in gallons of gasoline.
c. Give an answer in barrels of crude oil.
d. Give an answer in money saved.  
e. Give an answer in calories burned.
f. Give an answer in cubic feet of natural gas saved.
g. Determine the number of Btu’s of heat that could be produced by the savings in natural gas (as found in part f).
h. Determine the number of cords of wood that are needed to produce the number of Btu’s saved (found in part g).
i. Using your answer to part h, estimate the number of trees saved by biking to work once per week instead of driving.
2. Alternative (more open-ended) way to present the above problem: Suppose you have a daily round trip commute to work of six miles.  You are considering biking to work instead of driving one day per week.  In this problem, we will explore the resulting benefits (such as calories burned and reduction in miles driven) in a one-year time span.
a. In what ways (in addition to the two named above) could you measure these benefits?
b. What conversion units do you need to know in order to equate the various benefits you named in part a?
c. Calculate the benefits in as many different ways as you can, using your conversions.



Solutions:
1. The following answers assume that you work 50 weeks per year, that your car gets 25 miles/gallon, that gasoline costs $3.50 per gallon, and that 2 trees yield a cord of wood (if the tree has a 16-inch diameter at height of 4.5 feet).
a. 50 days x 6 miles/day = 300 miles
b. 300 miles x 1 gallon/25 miles = 12 gallons of gasoline
c. 12 gallons of gasoline x  (1 barrel of crude oil)/(19 gallons of gasoline) ≈ 0.63 barrels of crude oil
d. 12 gallons of gasoline  x  $3.50/gallon = $42.00
e. 300 miles x  (40 calories burned)/(1 mile biked) = 12,000 calories
f. 12 gallons of gasoline  x  1 cubic foot/7.5 gallons ≈ 1.6 cubic feet
g. 1.6 cubic feet  x  1000 Btu’s/1 cubic foot  = 1600 Btu’s
h. 1600 Btu’s  x  (1 cord of wood)/(30,000 Btu’s)  ≈ 0.05 cord
i. 0.05 cord  x  2 trees/cord  = 0.1 tree
