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Particle Party Balloons— Kinetic Energy

Objective/Pur pose:

Students watch a demonstration and
perform experiments concerning kinetic
energy of particles. Thisisintended to help
explain why hot gases will have lower
dengties, as particles collide with each
other harder and more often, pushing each
other farther apart.

Topic:
Properties of gases, kinetic energy, particle
modd of matter

GradelLevel: 7-9

Pre-Requisites:
Particle mode of matter
&=Know that matter, including
gases, ismade up of particles
#zKnow that gas particles are
widely separated and not bound
together like liquids or solids.

L esson Process Summary:
&4reparation For The Lesson

1. Fll cupswith sogpy water

2. Stretch baloons over mouth of glass

bottles
3. Begin hedting hot water

Prep—Time: ~10 minutes
L esson Time: ~60 minutes

M aterial List:

Per Student—
% Kinetic energy POE worksheet
%5 Steam engine POE worksheet
(optiond)

Per Group—
%5 Beaker for hot water
%5 Glass bottle with balloon over
mouth (or over rubber stopper with
hole in center)
25 Smd| plagtic bottle with cap
%5 Cup of soapy water

Per Class
%5 Box of marbles, petri dish of BB’S,
or other means of demondtrating
particle motion
%5 Hot pot(s) or other source of hot
water.
%< Source of cold water

For Optional Demonstration:
&5 Modd geam engine




ednitiating The Class— Kinetic Energy Demonstration
Discuss or demongtrate the idea of kinetic energy of particles. The gpproach |
took wasto place aset of marblesin aclear plastic box projected onto the wall with an
overhead projector. The box had adight depression in the center, so that the marbles
collected there when the box was motionless. My procedure was then to:
1. Ask Sudentsto imagine that the marblesin the box are particles, and that
when | shake the box | am adding hest.
2. Definekinetic energy for the students as energy that particles have because
they are moving.
3. Ask studentsif particlesin asolid move (answer: only alittle/ they vibrate)
4. Shake box dightly to show vibration
5. Explanthat as we add more hedt, the particles move fagter; they have more
kinetic energy. They can dart moving past each other, asin aliqud.
Shake the box dightly more to demondrate a“liquid’
Explain that in a gas, the particles are moving so fast thet they aren't held
together at all.
Shake the box hard to demonstrate a“gas’
Check with students: do the particles move in any particular direction? (no)
are they colliding more often? Harder? (yes, yes)
10. Have students answer in their notes:
a. Wha iskinetic energy?
b. What happens to particles (and kinetic energy) when you add heat?
c. How doesthe kinetic energy of the particles cause the particles to
behavein asolid? Inaliquid? Inagas?
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egptional Demongtration — Steam Engine

The classroom where these experiments were done had an electric modd steam
engine. Thisisan interesting experiment for the sudents to observe, if such amodd is
avalable. We used this as a second demondiration of kinetic energy, asking sudents to
think about how the particles ingde the boiler were moving around as the engine heated
up. Key pointsto think about were that the hot water and air particles could push the
piston because they had lots of kinetic energy and collide with the wals very hard, and
that the particles don’t aways move upwards, but are moving in dl directions, for
example into the horizonta piston.

&Rrocedurefor Session —Kinetic Energy Experiments

In ther origind form, these experiments are very open-ended, with ingtructions
such as, “explore kinetic energy using the sogp solution and plastic bottle”. Here, I've
placed 3 of the 4-5 usud experiments with the materids above in the POE format used
for other experimentsin this unit.

1. Tdl sudentsthat they will now need to use the idea of kinetic energy to explain
what is hgppening to agasin 3 experiments.

2. Peassout POE worksheets

3. Divide sudentsinto groups of 3-4 students
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Ask one student from each group to come pick up their materids

Poor a beaker of hot water for each group as they pick up materids

Circulate through room as students do experiments, helping as needed

At the end of the lesson, ask students to return their materids and clean up their
work areas



