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Abstract 

The goal of this experiment was to make an assessment of 

Atwood’s Machine to determine the effects of friction and the 

mass load upon the acceleration and speed of the pulley.  

 

Objective: 

•Assess the dependence of friction on the speed and mass 

load. 

•Determine the gravitational acceleration at the surface of 

the Earth. 

 

Approach: 

•The basic measurement technique uses a constant total 

mass while varying the mass difference. 

 

Theoretical Analyses: 

1.Neglected pulley friction and rotational inertia 

2.Included pulley friction alone 

3.Included both friction and the rotational inertia of the pulley 
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Materials: 

•SmartPulley 

•Two mass holders (0.005 kg each) 

•Multiple weights (ranging from 0.005 kg to 0.020 kg) 

•Fishing line 

•Mass 1 = m1, lighter mass 

•Mass 2 = m2, heavier mass 

•Δ m = mass difference 

•11 coiled paperclips 

•Stopwatch 

 

Methods: 

1.Total mass of weight and mass holders recorded 

2.Fishing line connected m1 and m2 over the pulley 

3.Paperclips used to change Δ m 

4.Mass m1 was placed at the bottom of the Atwood’s 

Machine 

5.Height measured with a 3-meter stick  

6.Stopwatch recorded time duration 

7.3 repeatable trials were made on each measurement 

8.Process repeated for heavier total masses 

y = 79.997x - 0.0451 
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Gravitational Acceleration Including Pulley 
Friction  

y = 73.416x 
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Gravitational Acceleration Neglecting Pulley 
Friction  

• Taking the amount of force exerted by friction on the pulley 

is imperative to calculating a more accurate value for 

gravitational acceleration.  

Atwood’s Machine enables scientists to : 

•Isolate and analyze specific forces in order to gain a better 

understanding of Newton’s Second Law  

•Execute multiple force analyses on two unequal masses. 

This system is implemented in every day machinery.  

 

In this experiment, Atwood’s Machine was most accurate way 

of demonstrating how friction operates in response to the 

velocity of the pulley and the mass of the objects. 

 

Conclusions: 

•The stop watch technique and analysis #2 are sufficient to 

determine g to within 1% of the accepted value  

•Friction appears to increase with load 

•The rotational inertia of the pulley appears to be significant 

when the load is as low as 0.03063 kg 

 

Future Work: 

•The use of a SmartPulley will enable us to determine how the 

frictional force depends upon the speed of the pulley as well as 

the mass load in an Atwood’s Machine.  

 

• After finding an efficient way to run our experiment, it was 

much easier to obtain more data and more accurate data 

as well.  

• The method of using a stopwatch rather than a computer 

program proved to be sufficient according to our results. 

• The value of the acceleration due to gravity was calculated 

within 1% of the accepted value when using this method. 
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Newton’s Second Law: 

 

F = ma T2 
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Figure 1. Slope = 79.997. Y-intercept = -0.0451. Calculated 

gravitational acceleration = 9.83243 m/s2. 

Figure 2. Slope = 73.416. Y-intercept = 0. Calculated 

gravitational acceleration = 9.023561m/s2. 

 

Acknowledgements 

• Diana Moseman 

• The Teaching, Learning, and Technology Center 

• The Grants Development Office 


