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The motion of a mass hanging on a spring provides an excellent opportunity to build 

understanding about energy conservation.  The systems we have examined so far in which 

energy is conserved have had only two forms of energy present – kinetic energy and one form 

of potential energy.  In the motion of a mass hanging on a spring, there are two forms of 

potential energy in play – gravitational potential energy and the “elastic” potential energy 

stored in the spring when it is not at its equilibrium length.  Of course, there is also kinetic 

energy involved because there is motion, so there are three forms of energy involved. 

Start here: 

https://phet.colorado.edu/sims/html/masses-and-springs/latest/masses-and-springs_en.html 

Click twice on the “Lab” icon.   

You can drag the 100 g mass up from the bottom of the screen to hang on the spring.  Turn off 

the “damping” – a friction force on the motion – to “None” using the slider on the right side of 

the screen.  Click on the “Displacement” and “Natural Length” box in the upper right hand 

corner of the screen to turn it on, and then do the same to the “Mass Equilibrium” box.  The 

“Natural Length” is the length of the spring without a mass hanging on it (you can remove the 

mass from the spring by dragging it sideways). 

   

You can determine the spring constant by placing the mass back on the spring and seeing how 

far the spring stretches when the mass and spring are standing still.  If your mass and spring are 

oscillating, press the red button near the top of the screen to make them stop.  Drag the ruler 

https://phet.colorado.edu/sims/html/masses-and-springs/latest/masses-and-springs_en.html


from the gadget box in the lower right part of the screen to measure the distance between the 

Natural Length of the spring and the Mass Equilibrium, and use this measurement to determine 

the spring constant. 

Now set the mass in motion and answer these questions: 

1) Where in the motion is the gravitational potential energy the greatest?  Where is it the 

least? 

2) Where in the motion is the elastic potential energy the greatest?  Where is it the least? 

3) Where in the motion is the kinetic energy the greatest?  Where is it the least?   

4) Does the period of the motion (the time to complete one cycle) depend on the hanging 

mass?  You can fiddle with the mass using the slider at the top of the screen. 

5) Does the period of the motion depend on the spring constant?  You can change the 

spring constant using the slider at the top of the screen. 

6) Does the period of the motion depend on the amplitude (maximum displacement of the 

mass from the Mass Equilibrium position)?  

 


