Preparing Laboratory Reports

I.  Report Format

Laboratory reports for this course will be very streamlined, since we want you to focus on understanding the physical ideas. Your report should consist of the following three parts:

     1.  Identifying information:


Your name (underlined)


The names of your lab partner(s)


Your lab time (Tuesday 2nd, 3rd, 5th or 6th) and section (A, B, C or D)

     2.  The question and answers to the questions, including any necessary data analysis 
and calculations.

     3.  Raw data (an appendix stapled at the end). 

No abstract, introduction, materials and methods, procedure, or conclusion sections are required in your lab reports.

1. Answers to Questions

Answer any question requiring an explanation concisely in good English.  Whenever calculations are required, show them in full detail.  (Exception:  If similar, repetitive calculations are necessary, show only one example.)  

Always:


(1) define all symbols used, e.g. m = mass of ball, vo = initial speed of glider, etc., 


(2) specify the units of measured quantities, including the slopes and intercepts


      of plotted lines, unless they are unit-less, and


(3) take care to use a reasonable number of significant digits.

2. Raw Data

You need not take time recopying your raw data neatly; stapling your raw data records to the back of your report as an appendix is fine.  

Specify the units of measured quantities and take care to use the appropriate number of significant digits. When possible, estimate the uncertainty in a measured quantity.  For example, if you are recording a length measurement of 0.506 m that you believe is accurate to within 2 mm, write: 


length of track = L = 0.5060.002 m {Some acceptable alternatives:  0.506(2)m, 5062 mm, 506(2) mm.}

II.  Working Together
You are encouraged to work together on lab reports, consult any book or anybody.  Lab partners (and only lab partners) may share data – but each lab partner must be present while the data is being taken, and each partner should record his/her own data.  Your final write-up should be your own unique product.  In particular, duplicate plots, tables, reports, etc. even from lab partners, are not acceptable (i.e. an honor code violation).  Lab partners may share raw data files.  Please feel free to consult me anytime I am in my office for help with any aspect of your laboratory experiment or report.

III.  Experimental Accuracy

The experiments in this course generally give results that are accurate to better than 10% from theoretical or expected values.  If your experimental results differ from the expected values by, say, 50%, then it is certain that you have made an error in your calculations or a mistake in the lab procedure.  In such a case, you should recheck your calculations or return to the laboratory and repeat the required measurements, or at the very least, see me for help.  The laboratory will be open every weekday.  
IV.  Preparing plots
1.  All plots must have a title and labels for the x- and y-axes, including the units of the plotted quantities.  Do not connect the data points with line segments.  If the data are linear, you should use a computer application to fit a straight line to your data as explained below.

2.  Plotting and Fitting Data in Excel

All plots for this course should be prepared using computer plotting software.  One simple application for making plots of data and fitting a line through data is Excel, available on the campus network.  Basic instructions for using Excel are given below.  Many other programs have similar capabilities to plot and fit data.
3.  Enter data by typing in the columns of the spreadsheet.  In some cases, life may be made easier by utilizing formulas.  If these are unfamiliar to you, please ask about them.  They allow you to unleash the power of a spreadsheet program!

4.  To make a graph, highlight the two columns of data you wish to plot.  Click on the “Chart Wizard” icon.  Choose "XY Scatter" from the “Chart type” menu.  Click “Next” twice.  You may now enter a title and label axes among other things.  

5.  You may wish to fit your data.  To fit a straight line through your data, right click on your data in the graph.  Select “Add Trendline” from the menu.  Choose "Linear" from the “Type” tab.  Choose “Display equation” and “Display R-squared value on chart” from the “Options” tab, then click “OK”.  The best-fit line will be shown on your plot.  

6.  To change the scale range of your plot, double-click on the appropriate axis and edit the menu of parameters that appears.

7.  To retitle the graph or an axis, double-click on the current title and edit the menu that appears.
8. Uncertainties in Slope and Intercept
Slope: (m = |m|*tan(arccos(R))/sqrt(N-2)

Intercept: (b = (m*xrms  where  xrms = sqrt(((x2)/N), the sum being over the squares of the x coordinates of the data pairs.

You can also find these uncertainties by using the LINEST function in Excel.
See me if you have any questions or problems with Excel.
