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Swing Time

How is the swing of a pendulum affected by weight and distance?

A pendulum is an extremely simple device—a weight hanging from a
string swings back and forth. Around 1600, the Italian physicist Galileo
Galilei discovered some amazing facts about pendulums. Alexis and Miranda
want to test a few of Galileo’s findings.

First, Alexis hangs a small lead weight from an 18-inch string. She
attaches the other end to a metal bar. Miranda places a chair about a foot
away from the pendulum so the girls can use the chair’s back as a marker.

Alexis pulls the weight back until it’s touching the wood, and then she
releases it. The weight swings away and then back toward the chair. It returns
to almost the exact place where it began, pausing just a millimeter or two shy
of the chair’s back before it begins the next swing.

Miranda writes in her notebook, “When we pulled the weight back, it had
potential energy because of gravity. When we released the weight, its
potential energy changed into kinetic energy. There was enough kinetic
energy to carry the weight back to almost the exact place where it began. It
had nearly the same amount of potential energy at the end of the swing as it
did at the beginning. This is an example of the conservation of energy.”

Miranda pulls the weight back and releases it again. Alexis times how
long it takes for the pendulum to make one complete swing back and forth.
Then, Miranda pulls the weight back twice as far and releases it. Alexis
times the swing again, and the girls are surprised to find that the amount of
time is the same. After trying several different distances, the girls conclude
that one oscillation always takes the same amount of time.

Miranda writes, “As long as we used the same weight, the amount of
time this pendulum took to complete one swing didn’t change even when the
distance of the swing changed. This means the speed must be changing—the
farther the pendulum swings, the faster it moves.”

Next, the girls use different
weights. They attach a second 18-inch
string to the bar and use cork for the
weight. Alexis pulls both weights
back the same distance and lets them
go. The girls count the number of
swings each weight made in ten
seconds. The numbers are equal.

“Weight doesn’t affect the speed
of the pendulum. In ten seconds,
both weights swing the same number
of times.”
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[image: image2.jpg]1. As a pendulum swings back and forth, each oscillation is a tiny bit shorter than the one before it.
What is happening with the speed of each swing?
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_ircle the letter of the best answer to each question below.

a. Each swing is faster than the one before it.
b. Each swing is slower than the one before it.
¢. The speed of the swings remains constant.

d. The swings speed up and slow down randomly.

2. Which experiment proved that gravity pulls with the same force on all objects?
a. the girls’ first experiment (conservation of energy)
b. the girls’ second experiment (the effect of distance on swing speed)
c. the girls’ third experiment (the effect of weight on swing speed)

d. none of the girls’ experiments

W rite your answers on the lines below.

3. The weight pauses for a split second each time it reaches the high point of its swing. At that
moment, does the weight have potential or kinetic energy? Explain your answer.

4. According to the conservation of energy, a pendulum should swing forever as the energy keeps
changing from potential to kinetic and back again. This might happen inside a vacuum, but in
Earth’s atmosphere, the weight loses a little bit of energy with each swing. What’s causing the
energy loss, and where is the energy going?

§ ot Noxt?

What effect does the length of the string have on a pendulum’s swing? Create your own pendulum with
siming and a small weight and then count the number of swings it makes in fifteen seconds. Shorten the
siring by half and try again. Be sure not to introduce too many variables or the experiment won’t work.
K=ep the weight the same, as well the distance you pull the weight back.
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