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Objective

The purpose of this lab is to investigate the relationships among  centripetal forces and the speed and radius of an object in circular motion.

Procedures

1. Measure and record the mass of the rubber stopper.

2. Hang one end of a one-meter section of string through a two-holed rubber stopper and thread the other end through the tube.  

3. Tie a known mass of washers to the other end of the string, and suspend from the line as shown.  These washers provide the centripetal force that is exerted through the line to keep the stopper rotating in a circular path.  

CONSTANT RADIUS DATA COLLECTION

4. Swing the stopper in a horizontal circular path at a constant rate so that the radius of the circular path is constant (around 25 cm is a good target).  Mark this length on the sting beforehand, so that you can maintain the radius.  Attach a paper clip to a line above the weights to use as an indicator to check that the motion is steady.  If the clip remains stationary, the radius and speed of rotation are constant (fairly).  

5. Using the stopwatch, determine the period of the rotation (T, which is the time it takes for the stopper to make one revolution) by measuring the time required for ten complete rotations (T10) and then divide by ten.  The magnitude of the velocity (v) can be computed by dividing the circumference of the circle by the period of rotation.


[image: image3.png]



6.
Record data on your lab sheet.

6. Repeat the experiment three more times, each time using a different number of washers (changing the mass, thereby changing the centripetal force).  The radius of rotation should be kept constant.  

CONSTANT CENTRIPETAL FORCE DATA COLLECTION

7. Your last data set collected for the constant radius experiment can be your first data set for this experiment. 

8. Using the same weight as your last trial, conduct the experiment three additional times varying only the radius of the circular path.  It will make graphing easier if you pick even intervals between radii.


Pre Lab:  

1. Draw the free-body diagram for (a) the rubber stopper and (b) the suspended washers.  
2. What is the centripetal force acting on the rubber stopper?
Data and Analysis

Mass of Rubber Stopper ______________________ kg

	Mass of Suspended Washers (kg)
	Weight of Suspended Washers (N)
	Radius

(m)
	Circumference

(m)
	T10

(s)
	T

(s)
	Speed (v)

(m/s)
	V2
(m2/s2)
	Centripetal Acceleration (m/s2)

	Constant Radius Trials – Vary the Suspended Mass

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Constant Centripetal Force Trials = Suspended Mass Constant – Vary the Radius

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Calculations: You must show one calculation for each calculated value:

Weight of Washers (Centripetal Force):     



Circumference:






Period:




              

Speed:




               


Centripetal Acceleration:


             



Conclusions
1.
Make a statement about how the speed of an object in circular motion varies with radius, all other things  (centripetal force and mass of the object) being equal.  

2.
Make a statement about how the speed of an object in circular motion varies with the centripetal force maintaining that speed, all other things (radius and mass of the object) being equal.

3.
If we could keep the speed of the stopper at constant value of 5 m/s throughout several trials, and collect data for the radius of the circular path as it varies with the centripetal force, how would you expect those variables to relate to each other?  Defend your answer.
4.
Explain why we used the weight of the suspended washers as the centripetal force.  
r





Centripetal Force Lab








Analyses: On the following graph, plot the speed squared (v2) as it varies with the centripetal force (the weight of the washers).





Construct a best-fit line using any color except for black or blue, and show your calculation for the slope of the line in the space provided below:





Slope Calculation: 

















What should the slope of your graph be?  Why?





Analyses: On the following graph, plot the speed squared (v2) as it varies with the radius.





Construct a best-fit line using any color except for black or blue, and show your calculation for the slope of the line in the space provided below:





Slope Calculation: 

















What should the slope of your graph be?  Why?
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