
Physics with Mathematica Fall 2013 Exercise #8 22 Oct 2012

Elementary Data Analysis: Gas Mileage in Winter vs Summer

Download the file MPG.dat from the course website. This is a two-column data file. The
first column is the day since 1 July 2008, and the second is the gas mileage (in miles per
gallon) of a car, a routinely maintained 1994 Honda Accord, since the last time the tank
was filled. The science goal of this exercise is for you to observe the change in gas mileage
between summer and winter.

Find the average gas mileage and its standard deviation. You might want to use the Docu-
mentation Center to identify the built-in functions that give you these answers.

Make a plot of the gas mileage as a function of day. That is, plot a set of points with the
first column as the x-axis and the second column as the y-axis. Set the axis limits from zero
to 2000 for the days, and 20 to 40 for the mileage. Label the axes “Day since July 1, 2008”
and “MPG”.

Now make two separate histograms of the gas mileage, each for certain periods of time. One
histogram should be for the January and February months, and other for July and August.
Find the average gas mileage and the standard deviation for each of these two sets of data,
and make sure those answers look reasonable based on your histograms.

Note: There are few ways to take the first column and figure out what month it implies.
The simplest thing to do is to find the remainder when dividing by 365 - the Mod function -
in which case a number less than 62 means July or August, or between 184 and 263, that is,
January or February. A nicer way, which takes into account leap years, is to use the DatePlus
function and work with the actual month as determined by Mathematica.

Send the grader an email with your notebook as an attachment.


