NAME: ________________________

DATE: ________________________
Centripetal Force Lab

Purpose:  To investigate uniform circular motion and centripetal acceleration.

Contents:





Required Accessories:

One

Plastic Handle


Stopwatch


Twenty
Washers


Graph paper


One

Two hole rubber stopper
Meter stick


Two

Paper clips


Balance




String

Procedure:
1. Thread the string through the hole in the rubber stopper and tie the string back onto itself.  

2. Thread the free end of the string through the handle.  The length of thread between the rubber stopper and the handle should be approximately one meter.

3. Hold the free end of the thread firmly in one hand and the handle in the other.  Make sure you have an area clear of people and furniture then begin to swing the rubber stopper slowly in a horizontal circle overhead.  Feel the pull on the string as the speed of the rubber stopper increases.

4. Try swinging the rubber stopper at a constant speed and slowly let some thread out to increase the radius of the circle.

Questions:

As the speed of the rubber stopper increases, does the pull on the thread increase or decrease?

_________________________________________________________________

When you increase the radius of the circle while swinging at a constant speed, how does the force on the string change?

_________________________________________________________________

What happens when you let go of the string?


_________________________________________________________________
Procedure (continued):

5. Return the string to its original one meter length and slip a paper clip over the thread just below the handle.
6. Tie a loop in the free end of the thread.

7. Slip 4 washers onto the thread, then hold them in place by clipping a paper clip to the loop in the thread.

8. Slowly begin to swing the rubber stopper overhead.

9. Increase the speed of rotation until the marking paper clip is just below the bottom of the handle (do not let it touch the handle!)

10. The centripetal force and the weight of the washers are in equilibrium when the paper clip marker is stationary.

11. Measure the period of the rubber stopper by timing 20 revolutions.  Record this number in your data table.

12. Repeat #7 - #11 for 8, 12, 16, and 20 washers.

13. Mass 4, 8, 12, 16, and 20 washers and record this in your data table.

	# of Washers
	Thread length (R)
	Circumference 

C = 2пR
	Time for 20 revolutions
	Time for 1 revolution
	Velocity

(V)

	4
	1 m
	
	
	
	

	8
	1 m 
	
	
	
	

	12
	1 m
	
	
	
	

	16
	1 m
	
	
	
	

	20
	1 m
	
	
	
	


Using the equation:


F = mV2/R, calculate the centripetal force for each trial.

Graphing:


Create a table of ordered pairs for force (F) and velocity squared (V2).

	Force (F)
	Velocity squared (V2)

	
	

	
	

	
	

	
	

	
	


Be sure to plot V2 on the y-axis and F on the x-axis.  Once you have plotted all your values, connect the dots.


What does your graph resemble? _______________________________________

What does this tell you about force and the velocity squared?

 __________________________________________________________________
