
SPH4U: Dynamics Part B 

Lab: Circular Motion             Name:___________________________________ 

         Due: April 4th, 2019 
 

Problem: To determine the proportionalities that relate the frequency of rotation of an object undergoing 
uniform circular motion to (1) the net force causing the motion, (2) the radius of the circle and to compare 
them to those predicted by theory 
 

Apparatus: Rubber stopper, Stopwatch, 1 Alligator clip, Glass tube, String, 20 identical washers 
 

Procedure: 
Part A: fixed radius and mass, variable force 
 
1. Measure the mass of 3 washers and the alligator clip and record them in Table 1. 

Set up the apparatus as shown at the right. 
 

2. Whirl the stopper in a circle such that the washers stay at a fixed distance from 
the glass tube. To ensure this is true, make sure the tape (or paper clip) stays 
about 1.0 cm from the bottom of the tube. (It cannot be in contact with the 
tube!) 

 
3. Once a constant rate is achieved, start the stopwatch and record the time for 5 

complete revolutions in Table 1 under Trial #1. Repeat this measurement two 
more times and record under Trials #2 and Trial #3 

 
4. Add 4 more washers (mass these and add this to the original mass record in Table 1) and repeat step #3. 

 
5. Repeat step #4 three more times to complete the table 
 
Table 1: mass (force) vs time for 5 revolutions (fixed r and m) 

Masses (g) 
First mass Second mass Third mass Fourth mass Fifth mass 

     

Trial #1 – Time (s)       

Trial #2 – Time (s)       

Trial #3 – Time (s)       

 
 
Part B: Variable radius, fixed mass fixed force 
  
1. Select the force arrangement that was easiest for you to work with. Measure the radius of the string and 

record it in Table 2.  
 

2. Whirl the stopper until this radius is achieved and record the time for 5 revolutions in Table 2 (Trial #1). 
Repeat this measurement two more times and record it in Trials #2 and Trial #3. 
 

3. Adjust the tape/clip so that the radius is significantly changed, record this radius in Table 2 and repeat 
step #2. 
 

4. Repeat step #3 so that a total of five different radii are used. 
 

Table 2: Radius vs time for 5 revolutions (Fixed F and m) 

Radius (cm)      

Trial #1 - Time (s)      

Trial #2 - Time (s)      

Trial #3 - Time (s)      

 

Analysis: (see rubric for detailed expectations) 
 

1. The gravitational force acting on each mass should be calculated for Table 1.  
 

2. Frequency should be calculated for the data for Tables 1, 2 and 3 and should be recorded in table form 
versus force and radius. 

 
3. Graphs of 𝑓 𝑣𝑠. 𝐹 and 𝑓 𝑣𝑠. 𝑟 should be produced. 

 

4. Graphical analysis should be used to prove that 𝑓 ∝ √𝐹 and 𝑓 ∝
1

√𝑟
 

 

Tape


