Graphing Experimental Data

In most of the experiments in this course, experimental data should be graphed so as to produce a linear behavior in order to test or verify an assumed physical model. If the model is correct, information can be extracted from the graph.  The information typically results by relating the slope and vertical intercept of the best-fit straight line of the experimental data to the assumed physical model.  However, as all experimental data have uncertainties associated with them, so must the slope and intercept of the best-fit straight line to the data.

The information below outlines how to approach graphing experimental data, how to obtain the slope and intercept of the best-fit line to the data, and how to use Excel to estimate the uncertainties in the slope and vertical intercept of the best-fit straight line.

1. Show (or derive, if appropriate) the equation being used to determine how to plot the data in order to obtain a linear behavior. This should be done before constructing the linear plot. This analysis goes into the Physical Model section of your lab report.

(a)  Assuming a physical model for the system under study, specify or derive a physical relation among the raw data parameters.

(b) Rearrange the physical relation into the generic linear-behavior form:

[vertical axis] = (slope)[horizontal axis] + (intercept),

where verical axis and horizontal axis are combinations of data and constants that will be plotted on the vertical and horizontal axes, and slope and intercept are some combination of constant quantities (not all of whose values may be known) that will dictate the slope and vertical intercept of the linear behavior under the assumed model for the system.

2. Your graph should be as large as possible, the axes should be labeled with the variable name, variable symbol, and units, and you should have a relevant and informative title. Use EXCEL to produce your graphs. (These can be cut out and taped, not stapled, inside your lab notebook.)  Show a key to explain the symbols being used on the plot, if needed. If you are not familiar with Excel graphing ask for a tutorial from me—or, better yet, one of your group mates. Don’t just let someone else do the graph in Excel—make sure you know how to make the graph too. Some basics like adding a straight line are done by highlighting the graph and using Chart >> Add Trendline from the menu.
3. Your graph should show data points with x and y error bars which take into account the uncertainties of the data being plotted. (These uncertainties will have to be calculated if the data are not raw data.)  To add error bars to an Excel graph right clik the data in the plot and open the Format Data Series dialog box. There are tabs to enter the x- and y-axis error bars.
4. Determine the least-squares slope and vertical intercept, along with their uncertainties, in EXCEL. I will give a handout on how to accomplish this task. 
