Centripetal Force
Centripetal force is the force acting on a revolving object that keeps the object in a circular orbit.  This force must be directed inward toward the center of the orbit.  Centripetal force depends on the mass of the revolving object, the radius of the orbit and the speed of the revolving object.
These variables are related by the following formula:  Fc = mv2/r or Fc = (m/r)v2.
Procedure
Find the mass in kilograms of a rubber stopper, and record in your spreadsheet. (See sample provided by your instructor.)
Attach the stopper to a 1.5-m length of string.  
Thread the string through the glass tubing handle, and attach a mass hanger to the free end of the string.
Measure a distance of 0.700 m from the center of the stopper to the top of the glass handle.  Mark this distance by placing a piece of tape on the string at the bottom of the glass handle.  The string should be able to move down through the handle, but should not be able to move up through the handle.
Place a 50-gram mass on the mass hanger and practice swinging the rubber stopper in a circle over your head (as demonstrated by your instructor).
The weight of the hanging mass supplies the centripetal force needed to keep the stopper in a circular orbit whose radius is 0.700 m.  If the stopper’s speed is too slow, the hanging mass will be greater than the centripetal force needed to keep the stopper in a circle with a radius of 0.700 m and the hanging mass will fall.  If the speed is increased to the proper value, the hanging mass will rise to the point that the tape just touches the glass handle.
You will use 7 different hanging masses to supply the centripetal force.  Since the mass of the stopper will not change and the radius of the orbit will not change, the speed of the stopper must change to match the changing centripetal forces supplied by the different masses.  
To calculate the speed of the stopper you will record the time needed to complete 10 revolutions.  Then determine the time for one revolution.  Calculate the circumference of the orbit in meters, and divide the circumference by the time needed for one revolution and record in your spreadsheet.  Do this for each of the 7 trials and record in your spreadsheet.
Analysis
After you have entered the data in your spreadsheet, use Excel to plot a graph of Force vs. Speed Squared, with force on the y-axis and speed squared on the x-axis.
Choose a linear trendline and display the equation on the graph.  The slope of the graph should be equal to the ratio between the mass of the stopper and the radius of the orbit: m/r, since Fc = (m/r)v2 fits the linear equation form, y = mx.
Compare the slope of your graph to this ratio by calculating a per cent discrepancy (%Disc), using your slope as the observed quantity and the ratio, m/r, as the accepted quantity.

		

