
Experiment 1. Centripetal Force 
 
1. Plot the centripetal force (F) vs. mass (m), what 
is the relationship between them?  
From Fig.1, it’s obvious that the centripetal is linear 
to the mass. According to the curve fit tool, the 
relationship can be recorded as the following 
expression: 

F = (59.5 ± 1.4)m − 0.0893 ± 0.029     Eq.1.1 
Or: 

F ∝ m                         Eq.1.2 
 
2. Plot the centripetal force (F) vs. square of the 
tangential speed (v2), what is the relationship 
between them?  
From Fig.2, it’s obvious that the centripetal is linear 
to the square of the tangential speed. According to 
the curve fit tool, the relationship can be recorded as 
the following expression: 

F = (0.340 ± 0.0024)v − 0.0687 ± 0.016      
Eq.2.1 

Or: 
                                       F ∝ v                       Eq.2.2                 
 
3. Plot the centripetal force (F) vs. the radius of 
the rotating arm ®, what is the relationship 
between them?  
From Fig.3, it’s obvious that the centripetal is linear 
to the rotating arm. According to the curve fit tool, 
the relationship can be recorded as the following 
expression: 

F = (23.3 ± 2.5)r + 0.135 ± 0.19      Eq.3.1 
Or: 

F ∝ r                      Eq.3.2    
 

 
4. Can you verify the equation from the theory F = mv2/r? Does the friction force 
between the mass and the rotating arm affect your experiment, how?  

1) From this experiment, F =   can be verified. From Eq.1.2, Eq.2.2, it can be found 

that: 
F ∝ mv                                                 Eq.4.1 

According to the formula transformation: 

F =  = mω r                                      Eq.4.2 
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Eq.3.2 had already proved this relationship. Therefore, the theory can be considered to 
be proved. 
2) To analyze the influence of friction, first it’s necessary to analyze the force on the 
object.  
Case 1: During the experiment: 

F(measured) + f =                                  Eq.4.3 

From Eq.4.3, the friction will make the measured force smaller than the ideal centripetal 
force. 
Case 2: At the start of the experiment, the direction of the friction is different: 

F(measured) = + f                                 Eq.4.4 

From Eq.4.4, the friction will make the measured force bigger than the ideal centripetal 
force. 
During the whole run, the data was recorded after the device started to rotate stable, 
thus the majority influence is Case 1. 
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