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Simple Harmonic Motion (ideal for middle school & high school)

The movement of a pendulum is called simple harmonic motion: when moved from a starting 
position, the pendulum feels a restoring force proportional to how far it’s been moved. Put 
another way, it always wants to go back where it started. 

OBJECTIVES:

Pendulums move by constantly changing energy from one form to another. Because of 
this, they are great demonstrators of the conservation of energy - the idea that energy 
doesn’t just appear or disappear; it always comes from (or goes) somewhere. The reason 
pendulums don’t move forever is because eventually, all the energy ends up transferred 
to the surrounding environment. But what if you could capture some of that lost energy? 
This fun demonstration does just that: you’ll use a pendulum to move energy from one 
place to another.

MATERIALS

• Several feet of string
• Scissors
• Troemner 10g Economical Stainless Steel Hook Weights (S40302A)

WHY?

This experiment shows energy being transferred back and forth between the pendulums. 
When you pull the first pendulum towards you, you put potential energy into the system: 
energy that is stored away but not actually doing anything yet. As soon as you release, the 
potential energy rapidly starts converting to kinetic energy - the energy of motion - as gravity 
pulls the weight in an arc. At the bottom of the swing, all the potential energy is gone; the 
pendulum’s energy is entirely kinetic. Then as the pendulum starts to climb again, the kinetic 
energy starts transforming back into potential energy until it has climbed as far as it can go.

The energy keeps sloshing back and forth like that on every swing; potential turns to kinetic 
which turns back to potential, over and over.
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Let’s See Your Experiment in Action!

Procedure
1.  Cut a length of string several feet long (roughly 4 to 5 feet). Attach both ends to the ceiling or underside of a table - any place that will allow the loop 

of string to dangle freely. Tie the ends far enough apart so most of the slack is taken out of the string, and identify the midpoint of the string.
2.  Cut two more equal lengths of string, each about a foot ling. Tie a weight to one end of each string. Tie each loose end to the long, hanging string 6 

inches away from the hanging string’s midpoint.
3.  Steady the weights so that everything is still. Take one of the weights and pull it several inches towards you, away from the long string, then gently let 

it go.
4.  As the weight swings back and forth, watch the other weight. What do you notice? Does the second weight move? Does it change its motion over 

time? How does the motion relate to the first weight? What happens to the first weight’s motion?
5. Simply observe the motion of the weights for a couple of minutes. Describe what you see. 

Going Further: Experiment with pulling more or less on the first pendulum. How does this affect how far the second pendulum ends up swinging? Do the 
pendulums swing for longer?

Education.com. 2014. Simple Harmonic Motion: Pendulum. [ONLINE] Available at: http://www.education.com/science-fair/article/simple-harmonic-motion-swinging-pendulum/ [Accessed 16 January 15].

What are your findings?


