Graphing and Tables with Microsoft Excel
Unless the lab manual instructs you otherwise, tables and graphs are to be generated by computer. Doing so will save you time, particularly when you are trying to determine the slope, and the uncertainty in the slope, of a straight-line graph (see “Estimation of Uncertainty”). The computers are equipped with Microsoft Excel. You can open this program by clicking on “Programs” in the Start menu and then clicking on “Microsoft Excel”. 

Tables
 Begin by entering column headings, using your mouse to specify a particular cell, or cells, for each heading. If, for example, column A is too narrow for the heading, highlight the column by clicking on “A”. Then click on “Format”, “Column”, and “AutoFit selection”. Next enter your data in the appropriate columns. To improve the appearance of the table, highlight the column headings and click the boldface (“B”) button on the toolbar. To print the table, highlight all the cells that you have used, then click on “File”, “Print area”, and “Set print area”, then “File” and “Print”.

[image: image1.wmf]Spreadsheet calculations You can save considerable time on repetitive calculations using Excel. For example, in the table below, measurements have been made of velocities v0 and v, and entered in columns C and D. From these values, it is required to calculate the accelerations, a, using the equation 
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, and record them in column E. Here's how. Click on cell E4. Note that E4 then appears in the window to the left of the equals sign. Click on the window to the right of the equals sign and then type =(D4*D4-C4*C4)/2/0.25 (In this example, x = 0.25 m). Press the Enter key, and the result, 0.71, will appear in cell E4. Click on E4 then place the cursor on the black square in the lower right-hand corner of E4 and drag downwards. Calculated values of acceleration, a, will appear in each cell of column E.

Graphs Highlight the data in one of the two columns of data to be used in the graph. Hold down the Control key and highlight the data in the second column. Click on the Chart Wizard button. Select X-Y Scatter. Click on “Next”. Check whether the graph has your x data on the x-axis and your y data on the y-axis. If it does, click “Next”. If not, click on “Series”. Highlight the window labeled “X Values:”, then highlight all cells which contain your x data. Similarly highlight the window labeled “Y Values:”, then highlight all cells which contain your y data. Click on “Next”.

In the window that appears, add a chart title (e.g. Fig. 1 Graph of load versus extension) and labels for your axes (e.g. Extension [mm]). Click on “Gridlines” and add or remove gridlines according to your needs. Click “Next” followed by the button “as new sheet” followed by “Finish”.

Click on “Chart” followed by “Add Trendline”. For a straight line graph select “Linear”. For a parabola (as in “Rectilinear Motion experiment), select “Polynomial” with the default Order of 2. Click “Options” and check the box labeled “Display equation on chart”. Click “OK”.

To print your graph, click on “File” followed by “Print”.

To determine the uncertainty in the slope (and intercept), click on the appropriate sheet (probably sheet 1) in order to display your data. Click on “Tools” then “Data analysis”. Select “Regression”. Check whether the “Input X range” and “Input Y range” are correct. If not, make appropriate corrections (as for “X Values” above). Click “OK”. The slope (termed “X Variable”) and intercept will appear, together with their uncertainties.
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