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Grade Level:  This lesson was created with 4th and 5th graders in mind, but can be adapted to any level for K-12.

Title:  3-2-1 Pop!

Behavioral Objective:
When called upon during a class discussion, students will be able to correctly identify at least three ways to apply Newton’s First Law of Motion to the launch of a fizz rocket.

Concept Statement:
	An object at rest will remain at rest until acted upon by an outside force.  
An object in motion will remain in motion until acted upon by an outside force.

Materials:
	Sandwich bag containing a toy car, top, unsharpened pencil, and bouncy ball
		(enough for each group of four students to have a bag)
	Inner locking film canister (one for each student)
	2 note cards for each student (any size will work)
	½ of an Alka Seltzer tablet for each student (generic brand works great)
	Water
	Launch Area
	Scotch Tape

Procedures and Strategies:
	Exploration:
The teacher will give each group a sandwich bag (containing a toy car, a top, an unsharpened pencil, and a bouncy ball) and a data sheet.  The students will need to physically do something to each object in order to make it move and stop.  All observations should be recorded by the students.  
The teacher will make sure that the students understand the instructions.  He/she will then serve as a facilitator and only help as needed.

Concept Invention:  
The students will use the data they collected in the exploration to write a general statement about what they saw happen with the object.  First, they will write their statements individually.  Then, they will discuss their statements with their group members and create one general statement.
Each group will write their general statement on the board and read it aloud to the class.
The teacher will give scientific terms to the students’ statements.  The teacher will use all of the statements to help them understand the concept. 
Newton’s First Law:  An object at rest will remain at rest until acted upon by an outside force.  An object in motion will remain in motion until acted upon by an outside force.

	Expansion
The students and teacher will put their rockets together.  The teacher will use his/her rocket as a model to demonstrate how to construct the rockets.
First, take the lid off of the film canister and set it to the side.  Place the film canister on the table with the open end touching the table.  Tape an index card with the short side to the side of the canister.  Be sure not to place tape on the bottom or the top of the canister.  Wrap the card around the canister creating a tube and tape it on the side.
Next, have the students cut a nose cone and 4 fins out of the other note card using the patterns provided.  Make sure the students tape the nose cone on the opposite end from the top of the canister.  It is important that the students tape the four fins equidistant from each other and that the bottom of the fins does not come below the open end of the canister.  
The students’ task is to apply what they learned in the Exploration to the Expansion.  The teacher will explain to the students that each person will have their rocket, a cup of water, and ½ an Alka Seltzer tablet.  They may use all of these items, or just the rocket.  Each student has to figure out how he/she will use Newton’s First Law of Motion to make his/her rocket move.  Any answer that uses Newton’s First Law of Motion to make the rocket move, is acceptable.  
The students will share their ideas with the class.  Some of the students will say kicking it, hitting it, pushing it, etc.  Many of the students will catch onto the fact that Alka Seltzer and water will create a force if enclosed in the canister.  The teacher needs to validate all of the students’ answers.
Launch each of the rockets using the Alka Seltzer and the water in the film canister outside.  Be sure to have a launch area that is clear of all students.  It is advisable to use goggles, if they are available.
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Rocketeer Names

COUNTDOWN:

Put on your eye protection.
2. Turn the rocket upside down
and fill the canister one-third
full of water.
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Work quickly on the next steps!

. Drop in 1/2 tablet.

. Snap lid on tight.

. Stand rocket on launch
platform.

6. Stand back.
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LIFT-OFF!

What three ways can you improve
your rocket?

1.

2.

=
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Wrap and tape
a tube of
paper around
the film
canister. The
lid end of the
canister goes
down!

Cone Pattern

Cones can be
any size!
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Tape fins to
your rocket.

5
Ready for
flight.

Roll a cone of paper
and tape it to the
rocket's upper end.
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Objective

Students construct a rocket powered by the
pressure generated from an effervescing
antacid tablet reacting with water.

* Target concept: Altitude, velocity
and acceleration
Preparation time: 10 minutes
Duration of activity: 40-45 minutes
e Student group size: Teams of two
students

Materials and Tools
e Heavy paper (60110 index stock or
construction paper)
Plastic 35 mm film canister*
Student sheets
Cellophane tape
Scissors
Effervescing antacid tablet
Paper towels
Water
Eye protection

*The film canister must have an internal-
sealing lid. See management section for
more details.

Management

It may be helpful to make samples of rockets
in various stages of completion available

for students to study. This will help some
students visualize the construction steps.

A single sheet of paper is sufficient to make
arocket. Be sure to tell the students to plan
how they are going to use the paper. Let the
students decide whether to cut the paper
the short or long direction to make the body
tube of the rocket. This will lead to rockets of
different lengths for flight comparison.
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The most common mistakes in constructing
the rocket are as follows:

* Forgetting to tape the film canister to
the rocket body.

* Failing to mount the canister with the
lid end down.

* Not extending the canister far enough
from the paper tube to make snapping
the lid easy.

Some students may have difficulty in forming
the cone. To make a cone, cut out a pie shape
from a circle and curl it into a cone. See the
pattern on page 60. Cones can be any size.

Film canisters are available from camera
shops and stores where photographic pro-
cessing takes place. These businesses
recycle the canisters and are often willing

to donate them for educational use. Be sure
to obtain canisters with the internal sealing
lid. These are usually translucent canisters.
Canisters with the external lid (lid that wraps
around the canister rim) will not work. These
are usually opaque canisters.
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Background Information

This activity is a simple, but exciting, demon-
stration of Newton’s Laws of Motion. The
rocket lifts off because an unbalanced force
acts upon it (First Law). This is the force
produced when the lid blows off by the gas
formed in the canister. The amount of force
is directly proportional to the mass of water
and gas expelled from the canister and how
fast it accelerates (Second Law).The rocket
travels upward with a force that is equal and
opposite to the downward force propelling
the water, gas and lid (Third Law). For a more
complete discussion of Newton’s Laws of
Motion, see page 159 in this guide.

Procedure
Refer to the Student Sheet on page 61.

Discussion

* How does the amount of water placed
in the cylinder affect how high the
rocket will fly?

* How does the temperature of the
water affect how high the rocket will
fly?

* How does the amount of the tablet
used affect how high the rocket will
fly?

* How does the length or empty weight
of the rocket affect how high the
rocket will fly?

* How would it be possible to create a
two-stage rocket?

Assessment

Ask students to explain how Newton’s Laws
of Motion apply to this rocket. Compare the
rockets for skill in construction. Rockets that
use excessive paper and tape are likely to
be less efficient fliers because they carry
additional weight.

Extensions

* Hold an altitude contest to see which
rockets fly the highest. Launch the
rockets near a wall in a room with a
high ceiling. Tape a tape measure to
the wall. Stand back and observe how
high the rockets travel upward along
the wall. Let all students take turns
measuring rocket altitudes.

* What geometric shapes are present in
arocket?

* Use the discussion questions to design
experiments with the rockets. Graph
your results.
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