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Centripetal Force
Equipment
Calipers, Digital General

C-Clamp, 4”

Centripetal Motion Table, SW 0930
Mass 500g each (2)

Mass Hanger, 50g

Mass Set, Gram w/ 2x 500 g wt.
Ruler, 15in

Scale, Digital Sartorious BP-6100
Stop Watch, Mychron #261
Figure 1:  Typical Setup
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Terminology

centripetal force: the force required to keep an object in uniform circular motion.
frequency: number of revolutions per second.

period: number of seconds to complete one revolution.
Overview

We will compare a fairly direct measurement of force provided by a spring with the force calculated from the kinematically observed uniform circular motion. The quality of the comparison attests to the observed accuracy of the formula Fc = mv2/R.

Introduction

Newton’s 2nd Law of motion applied to uniform circular motion is written as

Fc = mv2/R,
(1)

where Fc is the centripetal force, m is the mass of the object in uniform circular motion with speed v and radius R. 

When an object undergoes uniform circular motion, its speed can be computed by noting that its speed multiplied by the period of its motion is the circumference of the circle. As an equation this statement is written:

vT = 2R
(2)

or that,

v = 2R/T.

Substituting equation (2) into equation (1) we obtain:
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Equation (3) gives us the opportunity to calculate the force required for circular motion from two easily measured quantities, the radius R, and the period T. You will measure the radius with a ruler, and the period with a stopwatch.

Accuracy

All of your observations should be recorded to 3 significant figures. You should carry 3 significant figures in all of your calculations as well.
Procedure

1. Level the Centripetal Motion Table.  Note:  This is optional.  In bench tests reasonably level showed no effect on data.

First place the table where it will stay during the entire experiment.  (See Figure 1 Typical Setup.)  It should be clamped down firmly.
2. Weigh the bob.

3. Measure R: as shown in Figure 2.

4. Find ms. Re-attach the mass. Now attach a string to the mass. Attach a mass hangar to the other end of the string and drape the string over the pulley. Add mass to the mass hangar until the bottom of the mass hovers directly over the radius marker. Make sure the string support is vertical as in the diagram.

5. Measure period: Detach the string from the mass. Hold or clamp the apparatus firmly to the table.  Caution:  The rotating portion of the apparatus does not easily stop.  Be careful not to get in its way.  Suddenly stopping the apparatus during rotation can also cause the table to fall over while still spinning. Spin the apparatus from the top thumbscrew smoothly until the mass again hovers directly over the radius marker when viewed from the side. While one person is spinning the mass, another person should record the time it takes for the mass to make 10 revolutions. This completes the data acquisition stage of your experiment.
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Figure 2:  Centripetal Motion Table.
Data and Analysis   Turn-in page:

Mass of the bob               
M = __________________

Time for 10 revolutions
10T = _________________

Period



 T = __________________

Radius



R = ___________________

Calculation of force
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Suspended mass ms

ms = ______________________

Measurement of force
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Percent Difference
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Questions

1. Which determination of the force, the calculation, or the measurement, do you consider to be more accurate? ____________________ Explain.






2. Now consider the less accurate determination. What is the main factor contributing to this determinations error?
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