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 Physics Name:   _____________________________ 

 LAB #12:  CIRCULAR MOTION Date:   _____________________________ 

Circular Motion Lab #12 

Pre-Lab Discussion:  Using the centripetal force setup (pictured 

to the right), it is possible to swing a rubber stopper at a 

constant velocity to maintain the position of the balancing 

weights on a hook.  The balancing weights are used to 

measure Fc (Fc = Fg = mg) because the tension on the string is 

a constant. 

Purpose:  To determine the relationship between linear velocity, 

centripetal force (Fc), and centripetal acceleration (ac). 

Materials: Fc setup (see picture at right) 

hook washers (2, 3, 4, 5, and 6) 

Method: 

Use one washer (about 30 g) to provide the balancing force for the first trial.  There should be a mark 

on the string that is used to regulate the radius of the circle (measured from the plastic pipe to the rubber 

stopper).  Record this radius, the balancing force (hook), and the time required to complete ten complete 

circles for each trial.  Make sure everyone is wearing googles before starting to spin the stopper.  (The 

period is the time required for one swing.  Why do ten swings?)  Be sure to keep the speed even so the 

mark on the line just below the bottom of the plastic pipe does not move up and down while swinging the 

rubber stopper in a circle.  Be sure to leave enough space that the spinning stopper does not hit anyone. 

 1. Record the mass of the washer(s), the time required to complete 10 circles, and the radius of the 

circle when the mark on the string is just below the bottom of the plastic pipe. 

 2. Add a washer and repeat Step 1. 

Continue adding washers until a total of 6 washers is used as a balancing mass. 

Data and Processing:  Record data and results on the table below: 

Record the mass of the swinging washer:    g 

Data and results Table 

Mass 

(m in kg) 

Radius 

(m) 

Time Total 

(10 swings 

in s) 

Period 

(T in s) 

Weight 

(mg in N) 
v (m/s) v2 (m2/s2) ac (m/s2) 

        

        

        

        

        

  



Calculations: 

As example calculations, use the data for the Trial 1 mass and show how to calculate: 

T 

mg 

v (in terms of r and T) 

ac (in terms of v and r) 

Conclusions: 

 1. Plot a graph of Fmg vs. ac (ac on the x-axis)  (Use a spreadsheet.) 

 2. Calculate the slope of this line (from the equation on a spreadsheet).  What are the units on Δy/Δx?  

What does this slope represent? 

  

  

  

  

 3. A student data set consists of the follow x,y pairs (ac in m/s2, v2 in m2/s2):  (18.3, 22.9), (25.2, 31.4), 

(31.1, 38.8), (34.0, 42.7), (51.9, 64.4).  Plot a graph of v2 vs. ac (ac on the x-axis)  (Use a 

spreadsheet) 

 4. Calculate the slope of this line (from the equation on a spreadsheet).  What are the units on Δy/Δx?  

What does this slope represent? 

  

  

  

  

 5. By what factor would the balancing mass (mbal in column 1 of the data table) have to be adjusted if 

the following variables were doubled?  (Hint:  remember that Fc = mbalac and ac = v2/r) 

v    

r    

m(stopper)    


