
PENDULUM
PANDOMONIUM

A PENDULUM DEFINED
A PENDULUM IS A WEIGHT ON A STRING THAT HANGS FROM A SINGLE 

POINT. PENDULUMS SWING TO CREATE A PATTERN OF MOTION. THE 
LENGTH OF THE STRING AFFECTS THE PATTERN IT CREATES. FOR 

EXAMPLE, SHORT STRINGS SWING FAST. PENDULUMS WILL CONTINUE 
TO SWING IN THE SAME PATTERN UNTIL A FORCE, SUCH AS FRICTION, 

STOPS THEM.
GRADES 3 - 5:  in 3rd grade, according to NGSS standards students focus on 
balanced and unbalanced forces, as well as the idea that repeatable motion 
forms identifiable patterns. Although not explicitly stated in the standard, students 
are gathering evidence through observation of many examples that objects’ 
motion can be explained the same way again and again. By predicting patterns 
of motion, they are applying laws of physics and observing evidence that these 
laws work every time. Pendulum observations not only reinforces the evidence for 
the ideas, but also helps students gain hands-on experience as to how it works.

PENDULUM EXPLORATION:

Can you accurately predict the motion of the pendulums? Using a 
pencil draw the path you predict the pendulum will take on the 
paper. Pull the pendulum back and see what happens. 



PENDULUM
PANDOMONIUM

GRADES 9-12:  THIS ACTIVITY DEMONSTRATES HOW POTENTIAL ENERGY (PE) 
CAN BE CONVERTED TO KINETIC ENERGY (KE) AND BACK AGAIN. GIVEN A 

PENDULUM HEIGHT, STUDENTS CALCULATE AND PREDICT HOW FAST THE 
PENDULUM WILL SWING BY UNDERSTANDING CONSERVATION OF ENERGY 
AND USING THE EQUATIONS FOR PE AND KE. THE EQUATIONS ARE JUSTIFIED 
AS STUDENTS EXPERIMENTALLY MEASURE THE SPEED OF THE PENDULUM AND

COMPARE THEORY WITH REALITY.

ENGINEERING/MATH CONNECTION:
Mechanical engineers design a wide range of consumer and industry 
devices—transportation vehicles, home appliances, computer 
hardware, factory equipment—that use mechanical motion. The 
design of equipment for demolition purposes is another example. Like 
the movement of a pendulum, when an enormous wrecking ball is 
held at a height, it possesses potential energy, and as it falls, its 
potential energy is converted to kinetic energy. As the wrecking ball 
makes contact with the structure to be destroyed, it transfers that 
energy to take down the structure.

PENDULUM ENERGY:
An object's potential energy is due to its position (height) and an 
object's kinetic energy is due to its motion (velocity). Potential 
energy can be converted to kinetic energy by letting the object fall 
(for example, a roller coaster going down a big hill or a book falling 
off a shelf). This energy transformation also holds true for pendulums.  
As a pendulum swings, its potential energy converts to kinetic and 
back to potential. That energy may change its form, but have no 
net change to the amount of energy. 



HANDS ON ACTIVITY:
JUST SWING IT

u Pre-Activity Assessment
u Question/Answer: Ask the students and discuss:  

Where will the pendulum have the greatest 
potential energy? (Answer: When it is pulled back.)

u Where will it have the greatest kinetic energy? 
(Answer: At the bottom/middle of the swing.)

u Prediction: Ask the students to predict:

u Will pendulums at higher heights go faster or 
slower? (Answer: They should go faster.)

u Activity Embedded Assessment
u What happens to the potential energy as the 

pendulum swings down? (Answer: It turns into 
kinetic energy.)

u When the pendulum swings to the other side, what 
happens to the kinetic energy? (Answer: It turns 
back into potential energy.)



HANDS ON ACTIVITY:
THE WAVE PENDULUM

u Seems Like Magic, but it's Physics!

u Sometimes just witnessing a physics demonstration can 
inspire students to look more deeply into conceptual 
nature of the demonstration and strengthen their critical 
thinking skills. The Pendulum Wave is a device that 
provides such an opportunity. It consists of a series of 
pendulum with increasing periods that when 
simultaneously released, produce the effect of a 
changing transverse wave that cycles back to the 
beginning conditions. 

u This device shows a hypnotic effect by having a series of 
pendula with increasing time periods so that when they 
are simultaneously released, they produce the effect of 
a wave. The wave in this case diminishes in wavelength, 
then looks very chaotic, then comes back to the straight 
line from which it started. The lengths of each pendulum 
is related to the one next to it in a way that after a 
certain number of swings, they are back in phase with 
each other.



HANDS ON ACTIVITY:
SWING INTO MATH

u Newton's First Law of Motion
u Newton's three laws of motion make up the foundation for the 

known physics of motion. The first law states that an object in 
motion stays in motion and an object at rest stays at rest, 
unless acted upon by an outside force. This is the concept of 
inertia. For example, a book falls until it hits a table, and then 
the book stops falling because an outside force stopped it 
from its original path of motion.

u Gravity
u One of the greatest forces acting on our planet is the force of 

gravity. This is the force that holds objects down to the Earth, 
keeping them from flying off into space. In the case of a 
pendulum, gravity is the force pulling the mass down, while 
inertia is the property keeping the mass in motion and pulling it 
back up. When sitting on a swing, the swing does not move 
until you are pushed or you pump your legs, creating the force 
that sets you in motion. But, you continue swinging, without 
extra pumping, until the friction of the air and the swing chain 
resist the motion. Gravity pulls you down, and inertia keeps 
you moving.

u Mathematics of a Pendulum Swing
u The motion of a pendulum was first mathematically described 

by the Italian Galileo Galilei in the late 1500s. Galileo also 
investigated how things fall, how planets move, and many 
other natural scientific phenomena. Many of his discoveries 
grew out of his observations of how a pendulum swings.


