 Physics 2A
Experiment 7: Centripetal Force
Introduction:  The application of Newton's 2nd law to uniform circular motion is a logical extension of the physics developed so far.  The result is an important equation that explains circular motion, and is therefore essential to problems involving this very common behavior.  In this laboratory exercise, you will verify the validity of this equation and thus become more familiar with uniform circular motion.

Theory:  In your text, the author derived an equation for centripetal acceleration starting with a particle moving with constant speed in a circle of radius r.  In the space provided below, show this derivation in detail.  In addition, apply Newton's 2nd law to this particle to show that the magnitude of the net force responsible for the motion is given by the following equation.  This net force , which is the sum of the forces acting, is called the centripetal force.  Be sure to include a detailed diagram in your derivation.
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Theory, continued:  To verify the centripetal force equation, you will make measurements on a system that will allow you to compare the value of the force obtained by using the above equation to its value obtained by independent means.

Apparatus:  As usual, the following equipment will be awaiting you in the lab.  Be sure to check its condition carefully before beginning, and report any problems.  Also, be sure to leave the equipment as you would like to have found it ("Do unto others... ").

1.  Beck Centripetal Force Unit.

2.  Stop watch.

3.  Centimeter caliper and meter stick equipped with slide on caliper jaws.

4.  Mass hanger with a set of standard masses.

5.  Masking tape and scissors.

[image: image1.wmf]r

2

mv

c

F

=


Procedure:

1. The position of the bifilar (two-threaded) pendulum bob is critical to your success.  The first requirement is that when hanging vertically (spring removed), the tip of the bob be positioned directly over the third tooth ( radially outward) of the positon indicator.  The second requirement is that the spring be horizontal so that the spring force acts only along the radius of the circular path.  There must not be any spring force component acting vertically.  Examine the apparatus carefully and make any necessary adjustments.

2. To make it easier to position the bob while being rotated, fasten a fold of masking tape over the third tooth of the position indicator in such a way that when rotated, the tip of the bob just hits the tape.  The portion of the tape extending above the tooth should be cut to the thickness of the tooth, and thus be an extension of it.  When rotated to the correct radius then, you should hear the bob's tip hitting the tape with a constant frequency.  This is a better way to monitor the bob's position than by visual inspection.

Procedure, continued:

3. Rotate the bob as indicated above, and practice maintaining its position for an extended period (20 or so revolutions).  Now, using the stopwatch, time five trials of 20 revolutions and enter the data below.

4. Connect the mass hanger to the bob via the Atwood machine and the special hook that comes with the Beck unit, and load the hanger with mass until the bob is positioned over the third tooth.  Measure the total mass used on the centigram balance and record below.  Also measure and record the mass of the bob.

5. Now measure and record the radius of the circular path using the caliper and meter stick with caliper jaws.

Data and Results:

Table 1:  Measured & Derived Data

	Trial #
	Time (s)

(20 Rev)

	1
	

	2
	

	3
	

	4
	

	5
	

	Mean
	

	Person

#
	Hanging mass

(g)

	1
	

	2
	

	3
	

	Mean
	


	Time (s)

(20 Rev)
	Time (s)

(1 Rev)
	v

(m/s)
	Fc
(N)
	Fg

(N)
	% Diff

	
	
	
	
	
	



Plumb bob mass (Mbob)  =  _____




Shaft Diameter  =  ______     


Distance, Shaft to Third Tooth  =  _____

Sample Calculations:
Make sure that you include any equations for derived quantities in the sample calculations.

1.  Period of rotation =

2.  Radius of motion (r) =

3.  v =

4.  Fc (rotation)=

5.  Fg (static) =

6.  % Difference =

Conclusions:
Was your experimental objective achieved?
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