Newton’s 2nd Law Lab: Graphing Data with Excel

The following steps are specific to the Newton’s Second Law lab; however, the information can be applied to any data for graphing purposes.

Graphing Velocity versus Time
Step 1: Input your data into an Excel spreadsheet file.  Include correct units in header row (you may have recorded your velocity in cm/s…this is okay!  We’ll deal with this later.)
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Step 2: Select both columns of data, click on the “Insert” menu, click on Scatter above “Charts”, and select “Scatter with only Markers” (upper left option).
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Step 3: Your graph should appear.  The menus at the top of the window should also have changed as seen in the image below.  To add axis labels and a title select one of the “Chart Layouts” options.  PLEASE INCLUDE YOUR NAME OR INITIALS IN GRAPH TITLE.  Also, indicate which ticker tape the graph is for (1-5).
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Step 4: Right-click on a data point on the graph and select “Add Trendline…”.  Select “Linear”, and check the “Display Equation On Chart” box.  The slope of the line is the acceleration of the system.
Step 5: Copy the graph into a Word document.  (You do not need to include the data in the Word document.)  Repeat these steps for the other 4 ticket tapes.
STOP!  DO NOT GO ON UNTIL YOU HAVE COMPLETED A “v vs. t” GRAPH FOR EACH OF 5 TICKER TAPES!!!

Completing Main Data Table (you will need to print this data table out)
Step 1: Input your data into an Excel spreadsheet file, including acceleration from ticker tape in Column F.  This acceleration should have the same number of significant figures as your velocity data did (likely 3).
Step 2: Input the total mass, either manually or using a formula.
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Step 3: Column G is determined from Newton’s 2nd Law; the acceleration is the force applied divided by the total mass being accelerated, or column B divided by column E.
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Step 4: Limit the number of decimal places for column G.
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Additional Graphs
Tapes 1-3: Graphing Acceleration vs. Force (With Constant Total Mass)

Step 1: Select data for tapes 1 through 3 from columns B and F.
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Step 2: Graph this data.  Add trendline and equation of trendline to the graph.

Tapes 3-5: Graphing Acceleration vs. Mass (With Constant Net Force)

Step 1: Select data for tapes 3 through 5 from columns E and F.
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Step 2: Graph this data.  There is no need for a trendline as the graph will NOT be linear.

Tapes 1-5: Graphing Mass x Acceleration vs. Net Force

Step 1: Create a new column called “Mass x Acceleration”; the data for this column will be column F times column E.
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Step 2: Select the data for all 5 tapes from this new column and column B.

Step 3: Graph this data.  Add trendline and equation of trendline to the graph.
