
Assignment 6
MATH2380 – MATHEMATICS FOR THE ENVIRONMENT – SPRING 2013

Due Monday, February 4 Name:

1. A car gets 30 mpg (miles per gallon) using regular unleaded fuel, and 32 mpg using mid-grade fuel. An oddity
is that mid-grade is nearly always $0.10 more per gallon than regular unleaded. Thus, if regular unleaded costs
$1.00 per gallon, mid-grade will cost $1.10 per gallon, but the car will cover 30 miles with the unleaded fuel and
32 miles with the mid-grade fuel. The unleaded fuel gives a “dollars per mile” ratio of 1/30 ≈ 0.0333 while the
mid-grade gives the ratio 1.10/32 ≈ 0.034375, and thus the regular unleaded is more economical. So, when gas
prices are this price, the owner of the car starts buying regular unleaded gas. But, as happens, gas prices start to
go up. At which point (the price for unleaded) should the owner of the car switch to mid-grade in order to be
more economical?

2. You need to transport a group of friends (four of you in total) from Boulder to Longmont, and the way you are
going to do this is with a rental car that happens to be a 1986 Pontiac Fiero. Unfortunately, this car only sits two
people. But, fortunately, you are all capable drivers. So, what you decide to do is to have two drive the car to
Longmont, with one returning. Then, two more will drive to Longmont, a single person will return again, and then
the last trip to Longmont will finish the task. The problem is, you all drive at different speeds. One person can do
the trip to Longmont (or back) in a single minute (amazing). Another can do it in two minutes (still, amazing).
The slightly more reasonable third driver can do it in five minutes, and the slow-poke does it in a still respectable
ten minutes. But, being that you all know how the others drive, and being that you don’t want to die, whenever
two people are in the car, the slowest person always insists on driving ... and they get their way. But, you suddenly
realize that your date in Longmont is just 17 minutes off. If you start now, can you all make it? If yes, how? If no,
why?
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