CENTRIPETAL FORCE AND 

UNIFORM CIRCULAR MOTION

OBJECTIVE

The purpose of this lab is to verify the relationship between centripetal force, mass, radius and velocity for an object in uniform circular motion.  That is,  Fc = mv2
                                                                                                          r 

DESCRIPTION

One end of the cord in the centripetal force apparatus is attached a rubber stopper.  A spring scale is attached to the other end of the cord.  The rubber stopper is then whirled in a circle with a speed that will keep the force constant on the spring scale on the metal pole.  The spring scale supplies the centripetal force that holds the stopper in circular motion. 

BE CAREFUL NOT TO HIT YOURSELF OR ANYONE ELSE WITH THE 

RUBBER STOPPER.
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Rubber stopper                                           



 




       Metal pole

DATA AND CALCULATIONS TABLES. 

Construct a data table and a calculations table with the headings shown below.  There should be room for 12 trials.

                        DATA                                                        CALCULATIONS

	Trial
	Force on spring scale (N)
	Mass of Stopper (kg)
	Total time  for 25 revolutions (s)
	Radius (m)
	Centripetal                 Force (N)
	Period (s)
	Circum-ference (m)   
	Average Speed (m/s)
	Average Speed2 (m/s)2

	1-4
	Varies
	
	
	0.75
	
	
	
	
	

	5-8
	2.0
	
	
	Varies
	
	
	
	
	

	9-12
	2.0
	Varies
	
	0.75
	
	
	
	
	


PROCEDURE  

Zero the spring scale upside down with no mass attached.  For trial 1, attach the small mass to the end of the cord and connect it to the spring scale through the glass tube.  Adjust the position of the spring scale so the radius is a constant 0.75 m when the spring scale is stretched to 1.0 N. When the speed of the stopper is such that the desired force is constant begin recording the time to complete 25 revolutions. Practice adjusting the speed of the whirling stopper so that you are able to maintain a constant force on the spring scale. For trials 1 use a constant force of 1.0 Newtons. When the radius of the circle is adjusted, and the stopper is moving with a constant speed, one of the lab partners should measure the time required for the stopper to complete 25 revolutions.  Record all data from trial one your data table. Make sure to unwind string after each trial.  Repeat the procedure in trials 2 through 4.  Keep the radius at 0.75 m and vary the force to 1.5 N, 2.0 N, and 2.5 N.  Make sure to adjust the radius for each new force

 In trials 5 through 8 vary the radius from 0.50 m to 0.7 m, to 0.9 m to 1.0 m while keeping the force at a constant 2.0 N.  

Measure the mass of the rubber stopper used in trials 1 through 8.  

For trials 9 through 12 use with different mass stoppers at the end of the cord.  Keep the radius constant at about 0.75 m and keep the force at 2.0 N.  Measure and record the mass of each of the stoppers used in the data table.  

CALCULATIONS  

(SHOW SAMPLE CALCULATIONS FOR EACH CALCULATION BELOW)

1.
Determine the force on the spring scale for each appropriate trial and record it in the calculations table as the centripetal force. 

2.
Calculate and record the period, T, of revolution for each trial.

3.
Use the data in the radius column to calculate the circumference, C=2(r, for each trial.

4.
Calculate and record the stopper's average speed for each trial. v = 2(r/T  

5.
Calculate and record the square of the average speed for each trial.

INTERPRETATION OF DATA

1. For trials 1 through 4 plot a graph of centripetal force versus average speed squared.  Interpret your graph and describe the relationship between the magnitude of the centripetal force that must be applied to maintain the motion and the speed squared of the rubber stopper.

2. For trials 5 through 8 plot a graph of radii versus average speed squared.  Interpret your graph and describe the relationship between the radius and the speed squared of the rubber stopper.

3. For trials 9 through 12 plot a graph of mass versus average speed squared.  Interpret your graph and describe the relationship between the mass of the circling stopper its speed squared.

4. Based on your 3 graphs above, state the formula that shows the relationship between centripetal force, mass, radius, and speed. 

5. Make a list of the factors that may have affected the accuracy of your data.  Which do you think was most significant?  Why?

Trials 1-4 constant radius and mass





Trials 5-8 constant force and mass





Trials 9-12 constant radius and force





Spring Scale





Be sure to zero your spring scale upside down with no mass before each trial.





You must unwind the string after each trial.  To do this hold apparatus upside down and let string unwind.  Make sure string does not rewind itself.








