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Rockets Away Activity Schedule 
 
Activity Source Length (minutes) 
Day 1 
Welcome/Introductions 
Ice Breaker: Two Truths and a Lie  10 
Pre-Test  10 
5…4…3…2…1 Aerospace Adventures 20 
Rocket Parts Labeling Aerospace Adventures 10 
Testing Gravity/Newton’s First Law Rockets Away 15 
Let’s Get Lifting/Newton’s Second Law Rockets Away 15 
Bouncing Things/Newton’s Third Law Rockets Away 15 
Bernoulli’s Principle Fabric Flight Connection 10 
Airfoil Magic Aerospace Adventures 15 
 

Day 2 
Ice Breaker: Aerospace Bingo  15 
Coming and Going Rockets Away 10 
Move It NASA p. 32 15 
Rippin’ Rockets Aerospace Adventures 30 
Flying My Way Fabric Flight Connection 30 
Paper Rockets NASA p. 43 30 
 

Day 3 
Ice Breaker:  10 
Rocket Safety NASA p. 156-8 10 
3-2-1 Pop! NASA p. 58 40 
Bottle Rockets: Let’s Get Launching (Design 1) Rockets Away 60 
 

Day 4 
Ice Breaker:  10 
Rocket Racer NASA p. 50 40 
Bottle Rockets Redesign Aerospace Adventures RNH p. 9 60 
 Problem 1, 2, 3 Rockets Away 
 
 
 



Attendance 
 







TESTING GRAVITY 

OBSERVATIONS 



OBSERVATIONS 

LET’S GET LIFTING 



OBSERVATIONS BOUNCING THINGS 



4-H Educator
Text Box
Bernoulli’s Principle
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Move It!

Note: Excellent activity to be used prior to 
Balloon Staging and/or Rocket Transportation.

Objective
Learn how an airplane, rocket or shuttle 
moves forward.

Target concept: Velocity•	
Preparation time: 10 min•	
Duration of activity: 45 min•	
Student group size: Pairs•	

Materials and Tools
Balloons•	
Student Sheets•	

Background Information
Aircraft engines provide a constant source 
of thrust to provide the vehicle forward 
movement. Thrust is the force that moves an 
aircraft through the air. It is used to overcome 
the drag of an airplane and to overcome the 
weight of a rocket. Thrust is generated by the 
engines of the aircraft through some kind of 
propulsion system.

After introducing the scientific method, the 
teacher can walk the students through this 
simple experiment to help them become 
accustomed to using the Scientific Method.

The balloon moves in the opposite direction 
of the flow of the released air because every 
action has an opposite and equal reaction 
(Newton’s Third Law). Since the air is released 
from one small hole, the release of the air is 
focused in one direction.

Procedure
Ask students:1. 

Why is an airplane able to move a. 
forward?
Possible answers might be: b. 

Air coming out the back end i. 
pushes it forward. 
The engines make it go.ii. 

Tell students that they are going to get 2. 
to experiment to see how a jet or plane 
moves forward.
Distribute the 3. student sheets and  
balloons.
Explain to the students that some of 4. 
the steps have been done for them. 
They will complete the steps that 
have not been done. Read over each 
completed step. 
As students follow the procedures, 5. 
remind them to use all of their senses.

Discussion/Wrap-up
After completion and cleanup, discuss •	
the activity.
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Move It! Data Sheet
Name:

Balloon Thrust Experiment Log Answer Sheet

1.  State the problem.
     Question: What do I want to know?

2.  Form a hypothesis. Air comes out the back end and pushes 
it forward. Air blows out one way, and the 
aircraft moves the other way.

3.  Design an experiment.

Materials and Procedures

				•		What	steps	will	I	take	to	do	this 
   experiment?

				•		What	things	do	I	need?

Materials
				•		Balloon
				•		Student	Sheet
				•		Pencil

Procedure:
1.  Collect materials.
2.  Fill the balloon with air. do not tie a  

knot—hold it so that no air gets out.
3.  Hold the balloon up with the opening  

facing left.

4.  Let go of balloon. Write what happens.
5.  Repeat steps 2–4, with the opening of the 

balloon facing to the right.

6.  Repeat steps 2–4, with the opening of the 
balloon facing up.

7.  Repeat steps 2–4, with the opeining of the 
balloon facing the ground.
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Move It! Data Sheet
Name:

Balloon Thrust Experiment Log Answer Sheet

4.  Perform the experiment. Observe and 
record the data

What did I learn during this experiment?

Left:

Right:

Up:

Down:

5.  Organize and analyze data. 

     In general, describe what happens when 
you release the balloon.

6. Draw conclusions.
    What did I learn?
    Was my hypothesis right or wrong?
    Can I tell why?









 

FLYING MY WAY 
Try it 

1. Photocopy or trace pattern and cut out. 
2. Cut a sheet of paper so it is 8 in. (20.5 cm) wide x 8 1/2 in. (21.5 cm) long. 
3. Starting on one side, fold in 1/2 in. (1.5 cm), then fold three more times. Fold paper in half from 

bottom to top. 

 
4. Draw a line across paper 1 in. (2.5 cm) from bottom fold. Crease each half of paper outward along line. 

 
5. Lay pattern along crease and outline in pencil 

 
6. Cut through both layers along pencil line. 
7. Open plane by flattening each half of paper along crease. For flaps cut a slit 1/2-in. (1.5 cm) deep and 1 

1/4 in. (3 cm) from outer edge of each side of tail. 

 
8. Test fly your plane and carefully observe how it flies. The first test flights will determine the glider's 

standard flight path. It should fly mostly straight away from you. If it soars quickly upward, toss it 
pointed slightly downward the next time 

9. Practice the take-off several times to determine the standard flight path. Add a paper clip to the nose 
of the fuselage and see if the glider flies differently. Try experimenting and recording your results. 

 
Reflect 

• How did you make your paper glider? 
• What combination of adjustments helped the glider fly better? 
• What happens to the flight path when you add weight to the nose? 

 
 
 
 
 
 
 



 

Glider Pattern 
 

 
 





Classic Dart 
 

 
 
 
 
 
 
 
 
 
 
 

This plane is the classic schoolyard dart.  It has short, compact wings and will fly 
straight as an arrow.  It generally needs some up elevator along the back wing edges to 
fly properly.   
 
 

  
 

Orient the template with the “UP” arrow at the top of the page.  
Then, flip the paper over onto its backside, so that you cannot 
see any of the fold lines.     

 
 

 
 
 

Pull the top right corner down toward you until fold line 1 is 
visible and crease along the dotted line.  Repeat with the top left 
corner.    

 
 
 
 
 
 Fold the top point down toward you until fold line 2 is visible 

and crease along the dotted line.   
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Fold the top left and top right corners down and toward you and 
crease along fold lines 3.   

 
 
 

 
 

Fold the tip up and over the two diagonal folds along fold 
line 4 to secure them in place. 

 
 
 

 
 
  

Flip the plane over and fold the right side over onto the left 
side as shown along fold line 5 so that the outside edges of the 
wings line up.  Also make sure the diagonal folds do not 
become untucked from the tip you folded up in the previous 
step.  

 
 
 
 

 
 
 
 

Fold the wings down along fold lines 6 and the winglets up 
along fold lines 7.  Add wing dihedral by tilting the wings 
up slightly away from the fuselage.  The wings will have a 
slight “V” shape when viewed from the front.  Cut two slits, 
one inch apart, along the back edge of each wing to make 
elevator adjustments.  Start out by trying some up-elevator.  
You are ready to fly!   
 

 

 10
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Condor 
 
 
 
 
 
 
 
 
 
 
 
 
 This plane produces tremendous lift at low speed, giving it a very low glide slope.  
It is an excellent indoor flier and will coast across the room on slow, smooth glides.   
 

 
 
 
 Orient the template so that the “UP” arrow is at the top 

of the page.  Then flip the paper over so that none of the 
fold lines are showing.   

 
 
 
 
 

 
 
 
 

Fold the top left corner down toward you until fold line 
1 becomes visible.  Crease along the dotted line and 
repeat with the top right corner.  

 
 
 
 
 
 

 
 

 
 
 Fold the nose down until fold line 2 becomes visible and 

crease along the dotted line.    
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 Fold the outside wing edges in and crease along fold 

lines 3.  
 
 
 
 

 

Fold the right half of 
crease along fold line
the wings line up.   

the plane over the left half and 
 4 so that the outside edges of 

 
  

Fold the wings down along fold lines 5 and the 
winglets up along fold lines 6.  Add wing dihedral 
by tilting the wings up slightly away from the 
fuselage.  The wings will have a slight “V” shape 
when viewed from the front.  Add elevator slits 
along the back edge of the wings to adjust the 
flight if necessary.  You are ready to fly! 

 13
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Delta  
 
 
 
 

 
 
 
 
 
 

This plane flies fast and straight.  It is easy to fold and a great all around flier.  
Add some up elevator if necessary to produce stable flights. 
 
 
 

 
 
 Orient the template so that the “UP” arrow is at the top 

of the page.  Then flip the paper over so that none of the 
fold lines are showing.   

 
 
 
 
 
 

 
 

 
 

Fold the top left corner down toward you until fold line 
1 becomes visible.  Crease along the dotted line and 
repeat with the top right corner.  

 
 
 
 
 
 

  
 
 
 
 Fold the left side over again and crease along fold line 2. 

Repeat with the right side.    
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 Fold the nose down and toward you along fold line 3.   
 
 
 
 

 
 
 
 
 
 Fold the right half of the plane over the left half along 

fold line 4 so that the outside edges of the wings line up. 
 
 
 
 
 

Fold the wings down along fold lines 5 and the winglets 
up along fold lines 6.  Add wing dihedral by tilting the 
wings up slightly away from the fuselage.  The wings 
will have a slight “V” shape when viewed from the 
front.  You are ready to fly! 

 7
35
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Paper Rockets
Objective
In this activity, students construct small flying 
rockets out of paper and propel them by 
blowing air through a straw. 

Target concept: Acceleration•	
Preparation time: 15 min•	
Duration of activity: 45 min•	
Student group size: Individually •	
or in pairs

Materials and Tools
Scrap bond paper•	
Cellophane tape•	
Scissors•	
Sharpened fat pencil•	
Milkshake straw (slightly thinner  •	
than pencil)
Eye protection•	
Standard or metric ruler•	
Masking tape or altitude trackers•	
Pictures of the Sun and planets•	

Management
After demonstrating a completed paper rocket 
to the students, have them construct their 
own paper rockets and decorate them. See 
diagram on page 44.

CAUTION: Because the rockets are projec-
tiles, make sure students wear eye protection.

When students complete the rockets, dis-
tribute straws. Select a location for flying the 
rockets. A room with open floor space or a 
hallway is preferable. Prepare the floor by 
marking a 32.81-ft (10-m) test range with tape 
measures or meter sticks laid end to end. As 

an alternative, lay out the planetary target 
range as shown on page 45.

Have students launch from planet Earth, and 
tell them to determine the farthest planet they 
are able to reach with their rocket. Use the 
planetary arrangement shown on page 45 for 
laying out the launch range. Pictures for the 
planets are found on page 46. Enlarge these 
pictures as desired. 

Record data from each launch on the Paper 
Rocket Test Report form. The form includes 
spaces for data from three different rockets. 

After the first launches, students should con-
struct new and improved paper rockets and 
attempt a longer journey through the solar 
system. Encourage the students to try dif-
ferent sized rockets and different shapes and 
number of fins. For younger students, create 
a chart listing how far each planet target 
is from Earth. Older students can measure 
these distances for themselves. 
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Roll paper strip around
pencil.

Tape tube in 3 places.

Remove the pencil.
Cut off ends.

Cut out fins in any
shape you like.

Fold out tabs and
tape fins to tube.

Fold over upper end
and tape shut. Insert straw.

Blow through
straw to launch.

Follow the arrows to build your rocket.

4 by 28 centimeter

 strip of paper

How to Build a Paper Rocket

L 
a 

u 
n 

c 
h
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Background Information
Although the activity uses a solar system 
target range, the Paper Rockets activity 
demonstrates how rockets fly through the 
atmosphere. A rocket with no fins is much 
more difficult to control than a rocket with 
fins. The placement and size of the fins is 
critical to achieve adequate stability while 
not adding too much weight. More informa-
tion on rocket fins can be found on page 14 
of this guide. 

Making and Launching Paper Rockets
Distribute the materials and construction 1. 
tools to each student.
Students should each construct a rocket 2. 
as shown in the instructions on the  
student sheet.

Tell students to predict how far their 3. 
rocket will fly and record their estimates 
in the test report sheet. After test flying 
the rocket and measuring the distance 
it reached, students should record 
the actual distance and the difference 
between predicted and actual distances 
on the Paper Rocket Test Report form.
Following the flight of the first rocket, 4. 
students should construct and test two 
additional rockets of different sizes and  
fin designs.

Suggested Target Range Layout 
Arrange pictures of the Sun and the planets 
on a clear floor space as shown below. Refer 
to an encyclopedia or other reference for a 
chart on the actual distances to each planet. 

Pluto

Uranus

Neptune

Saturn

Mars

Jupiter

Venus

Earth

Mercury

Sun
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Planet Targets
(Not Drawn to Scale) Enlarge these pictures on a copy machine or sketch 

copies of the pictures on separate paper. Place these 
pictures on the floor according to the arrangement on the 
previous page. If you wish to make the planets to scale, 
refer to the numbers beside the names indicating the 
relative sizes of each body. Earth's diameter is given as 
one and all the other bodies are given as multiples of one.

Pluto
0.9×

Neptune
3.9×

Uranus
4×

Saturn
9.4×

Jupiter
11.2×

Venus
0.95×

Mars
0.53×

Earth
1×

Mercury
0.38×

Sun
108×
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Discussion 
What makes one rocket perform better 1. 
than another? (Do not forget to examine 
the weight of each rocket. Rockets  
made with extra tape and larger fins  
weigh more.)
How small can the fins be and still 2. 
stabilize the rocket?
How many fins does a rocket need to 3. 
stabilize it?
What would happen if you placed the 4. 
rocket fins near the rocket’s nose?
What will happen to the rocket if you bend 5. 
the lower tips of the fins pinwheel fashion?
Are rocket fins necessary in outer space?6. 

Extensions
Try to determine how high the rockets fly. To 
do so, place masking tape markers on a wall 
at measured distances from the floor to the 
ceiling. While one student launches the rocket 
along the wall, another student compares 
the height the rocket reached with the tape 
markers. Be sure to have the students 
subtract the height from where the rocket  
was launched from the altitude reached. 

For example, if students held the rocket  
4.92 ft (1.5 m) from the floor to launch it,  
and it reached 13.12 ft (4 m) above the  
floor, the actual altitude change was 8.20 ft  
(2.5 m). Refer to the Altitude Tracker activity 
starting on page 109 for details on a second 
method for measuring the height the paper 
rockets reach. 

Assessment
Students will complete test reports that 
will describe the rockets they constructed 
and how those rockets performed. Ask the 
students to create bar graphs on a blank 
sheet of paper that show how far each of the 
three rockets they constructed flew. Have 
students write a summarizing paragraph in 
which they choose which rocket performed 
the best and explain their ideas for why it 
performed as it did. 
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Launch your rocket three times. How far did it fly each time? What is the average 1. 
distance your rocket flew? Write your answer in the spaces below.
Build and fly a rocket of a new design. Before flying it, predict how far it will go. 2. 
Fly the rocket three times and average the distances. What is the difference 
between your prediction and actual average distance?
Build a third rocket and repeat step 2.3. 
On the back of this paper, write a short paragraph describing each rocket you 4. 
built and how it flew. Draw pictures of the rockets you constructed.

How far did it fly in
inches (centimeters)? 1.

Average distance
in inches (centimeters)?

2. 
3.

Predict how many inches
(centimeters) your rocket
wil fly.

How far did it fly in
inches (centimeters)

1.
2.
3.

Average distance?

Difference between your
prediction and the average
distance?

Predict how many inches
(centimeters) your rocket
wil fly.

How far did it fly in
inches (centimeters)

1.
2.
3.

Average distance?

Difference between your
prediction and the average
distance?

Rocket 1

Rocket 2

Rocket 3

Make notes about the flights here.

Make notes about the flights here.

Make notes about the flights here.

Paper Rocket Test Report
Names:
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Water Rocket 
Safety Guide
Safety is very important with any rocket. 
Rockets are safe when everyone under-
stands and abides by safe behavior. Only 
plastic drinking bottles should be used. New 
bottles should be used whenever possible. 
Bottles should be retired from use after 10–15 
launches.

Caution:  Children should be closely super-
vised when they are using rockets. Even if 
they understand and agree to the safety rules, 
there will be lapses in concentration or judg-
ment. Children cannot be made responsible 
for the safety of others. A child may feel it is 
enough to tell a two-year old to stay out of  
the way.

Launch Safety Instructions
Select a grassy field or athletic practice •	
field that measures at least 100 ft (30.48 
m) in width. Place the launcher in the 
center of the field, and anchor it in place. 
Caution: If it is a windy day, place the 
launcher closer to the side of the field 
from which the wind is blowing so that 
the rocket will drift onto the field as it 
descends.

As you set up your rocket on the launch •	
pad, observers should stand back several 
feet (meters). It is recommended that you 
rope off the launch site.
Do not point your water rocket at another •	
person, animal or object. Water rockets 
take off with a good deal of force from the 
air pressure and weight from the water.
The team member responsible for •	
pumping air into the rocket should wear 
eye protection. The bottle rocket should 
be pumped no higher than about 50 psi 
(3.52 kg-fscm) and never above 90 psi 
(6.33 kg-fscm). Before launching, consult 
the pressure-distance table below.
When pressurization is complete, •	
everyone should stand behind the roped-
off area for the countdown. Two-liter bot-
tles can weaken and will explode. Bottles 
should be retired from use after 10–15 
launches.
Continue to countdown and launch the •	
rocket only when the recovery range is 
clear.
If you do not experience successful liftoff, •	
remember that the bottle is pressurized 
and may blast off when you touch it. Be 
careful; do not let it hit you. NEVER stand 
over a rocket.
A team member should retrieve the rocket.•	

Table of distances for a given pressure.

Typical Classroom Maximums

Pressure Distance

(psi) (kPa) (ft) (m)

20 0.1379 85.30 26.00

40  0.2758 167.32 51.00

60 0.4137 252.62 77.00

80 0.5516 334.65 102.00
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NAR Model 
Rocket 
Safety Code

Revised February 2001

Materials. 1. I will use only lightweight, 
nonmetal parts for the nose, body, and 
fins of my rocket.

Motors. 2. I will use only certified, 
commercially made model rocket motors, 
and will not tamper with these motors or 
use them for any purposes except those 
recommended by the manufacturer.

Ignition System. 3. I will launch my rockets 
with an electrical launch system and 
electrical motor igniters. My launch system 
will have a safety interlock in series switch 
the launch switch and will use a launch 
switch that returns to the “off” position 
when released.

Misfires. 4. If my rocket does not launch 
when I press the button of my electrical 
launch system, I will remove the launcher’s 
safety interlock or disconnect its battery 
and will wait 60 seconds after the 
last launch before allowing anyone to 
approach the rocket.

Launch Safety. 5. I will use a countdown 
before launch and will ensure that 
everyone is paying attention and is a safe 
distance of at least 15 ft (4.572 m) away 
when I launch rockets with D motors or 
smaller and 30 ft (9.14 m) when I launch 
larger rockets. If I am uncertain about the 
safety or stability of an untested rocket, 

I will check the stability before flight and 
will fly it only after warning spectators and 
clearing them away to a safe distance.

Launcher. 6. I will launch my rocket from a 
launch rod, tower, or rail that is pointed to 
within 30 degrees of the vertical to ensure 
that the rocket flies nearly straight up, and 
I will use a blast deflector to prevent the 
motor’s exhaust from hitting the ground. 
To prevent accidental eye injury, I will 
place launchers so that the end of the 
launch rod is above eye level or will cap 
the end of the rod when it is not in use.

Size. 7. My model rocket will not weigh 
more than 53 oz (1,500 g) at liftoff and 
will not contain more than 4.4 oz (125 
g) of propellant or 71.9 lb-s (320 N-s) of 
total impulse. If my model rocket weighs 
more than 1 lb (453 g) at liftoff or has 
more than 4 oz (113 g) of propellant, I will 
check and comply with Federal Aviation 
Administration regulations before flying.

Flight Safety. 8. I will not launch my rocket 
at targets, into clouds, or near airplanes, 
and will not put any flammable or 
explosive payload in my rocket.

Launch Site. 9. I will launch my rocket 
outdoors, in an open area at least as  
large as shown in the accompanying table, 
and in safe weather conditions with wind 
speed no greater than 20 mi/hr (32.19 
km/hr). I will ensure that there is no dry 
grass close to the launch pad and that the 
launch site does not present risk of  
grass fires.

Recovery System. 10. I will use a recovery 
system, such as a streamer or parachute, 
in my rocket so that it returns safely and 
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undamaged and can be flown again, and 
I will use only flame-resistant or fireproof 
recovery system wadding in my rocket.

Recovery Safety. 11. I will not attempt to 
recover my rocket from power lines, tall 
trees, or other dangerous places.

Launch Site Dimensions

Installed Total Impulse 

Equivalent Motor Type

Minimum Site Dimensions 

lb-sec (N-sec) (ft) (m)

0.00–0.28 0.00–1.25 1/4A, 1/2A 50 15.24

0.28–0.56 1.26–2.5 A 100 30.48

0.56–1.12 2.51–5.00 B 200 60.96

1.12–2.25 5.01–10.00 C 400 121.92

2.25–4.49 10.01–20.00 D 500 152.40

4.50–8.99 20.01–40.00 E 1,000 302.40

8.99–17.97 40.01–80.00 F 1,000 302.40

17.98–35.95 80.01–160.00 G 1,000 302.40

35.95–71.90 160.01–320.00 Two Gs 1,500 457.20



LAUNCH SAFETY GUIDELINES 

• Stand 15-20 feet behind the person who is launching the rocket. 

 
• Never put your head or body over the rocket while it is on the 

launching pad. 
 
• Fill the bottle one third to half full with water before launch. 

 
• Launch pin should be rinsed in soapy water before insertion to 

lubricate release.  
 
• Do not pump more than 90 PSI on the pump when preparing to 

launch. 
 
• On the Aqua Port Launcher, be sure that the safety pin is inserted 

to prevent an accidental launch. 

 
• When ready for launch, clear the launch area and remove the 

safety pin. Group members can be on the far outside edges of the 

flight zone to retrieve rocket after landing. 

 
• Teacher holds a long string tied to the opposite leg of the 

launcher to stabilize. 

 
• On the command of the teacher, launcher commences 

countdown (5...4...3...2...1...LAUNCH!) 

 
• Launcher should gently pull launch cord. Release fingers should 

fall away and the bottle’s internal pressure will blast off! 
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3-2-1 POP! 
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•	
Student group size: Teams of two  •	
students

Materials and Tools 
Heavy paper (60–110 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 
a rocket. 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. 

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 •	
a rocket? 
Use the discussion questions to design •	
experiments with the rockets. Graph 
your results. 
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Lid

2

3
4

Overlap this edge to form cone

Cone Pattern

Cones can be
any size!

3-2-1 POP!

Ready for 
flight.

51

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

your rocket.

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

COUNTDOWN:

LIFT-OFF!

What three ways can you improve
your rocket?

1.

2.

3.

1.  Put on your eye protection.
2.  Turn the rocket upside down
 and fill the canister one-third
 full of water.

3. Drop in 1/2 tablet.
4. Snap lid on tight.
5. Stand rocket on launch
 platform.
6. Stand back.

Work quickly on the next steps!



LET’S GET LAUNCHING 



ROCKET ASSEMBLY 

Supplies Needed (per rocket) 
Two 2-Liter bottles 
Duct Tape 
Bobby pins (at least 6) 
Corrugated cardboard 
Scissors 
Ruler 
Exacto-knife (to be used by staff only) 
Balloons 
Bag of sand 
Markers 

Supplies to Launch Rocket 
Aquaport Launcher 
Bicycle pump with PSI gauge 
Water 

Rocket Assembly 
• Start by putting 3 or 4 fins on the bottom of your 2-liter bottle. 

• Cut out fins from a piece of corrugated cardboard measuring 
14 inches long and 7.5 inches wide. 

• Using a ruler, draw a line down the center of the piece of cardboard. Then 
draw two lines on a diagonal (as shown) and cut out the four fins. 

 
• Once cut, split open the 1" section of cardboard that extends beneath the 

triangular portion of the fin. When opened, this portion should be at a right angle 
to the fin. 

 
• Take two bobby pins per fin and bend them into a T shape (as shown). Insert the 

bobby pins onto the fins so that the T portion of the pin rests against the 
extended portion of the fin. The bobby pins stiffen your fins during flight. 

 
• Mount your fins with duct tape to your bottle. The bottom of your fins should be 

about 3 inches away from the open end of your bottle. 
 
• After attaching fins to your rocket, fasten a nose cone to your rocket. This can 

be done by using an exacto knife (staff members only) to cut the top from 
another 2-liter bottle and attaching it to the top of your rocket. 

• Before attaching the nose cone, you can add extra weight using a balloon 
filled with sand, washers, etc. 

 
• You can add extra duct tape to the 

outside of your rocket to help make it 
more aerodynamically streamlined and 
then use markers to decorate it. Make 
sure your name is on it somewhere. 

 
• Your rocket is ready to launch! 



ROCKET RESULTS 

Launch 
Results 

Amount of 
Water 

Air Pressure 
(PSI) 

Time Calculated 
Height 

Calculated 
Velocity 

 
Trial 1 

     

 
Trial 2 

     

Altitude Formula 
 
H = 16 (t/2)2 

 
H = altitude 
t = flight time in seconds 

Velocity Formula 
 
        H      
V = t/2    X 0.68 
 
V = velocity in miles per hour 
H = altitude 
t = flight time in seconds  

Design 
Plan 

Number of 
Fins 

Shape of 
Fins 

Weight in 
Nose Cone 

Sketch of Rocket 

 
 

Trial 1 

    

 
 

Trial 2 
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Rocket Racer
Objectives

To construct a rocket propelled •	
vehicle. 
To experiment with ways of increasing •	
the distance the rocket racer travels.
Target concept: Velocity•	
Preparation time: 15 min•	
Duration of activity: 30–40 min•	
Student group size: Individually  •	
or in pairs

Materials and Tools
Four pins •	
Styrofoam meat tray •	
Styrofoam cups•	
Masking tape •	
Flexible straw •	
Scissors •	
Drawing compass* •	
Marker pen •	
Small round party balloon •	
Ruler •	
Student Sheets (one set per group) •	
32.81 ft (10 m) tape measure or other •	
measuring markers for track (one for 
the whole class)
Graph paper •	

*If compasses are not available, students can 
trace circular objects to make the wheels or 
use the wheel and hubcap patterns printed 
on page 53. 

Note: Styrofoam cup bottoms can also 
be used as wheels. Putting hubcaps on 
both sides of the wheels may improve 
performance. 

Management 
Students will construct a balloon-powered 
rocket racer from a styrofoam tray, pins, 
tape, and a flexible straw, and test it along 
a measured track on the floor. The activity 
stresses technology education and provides 
students with the opportunity to modify their 
racer designs to increase performance. The 
optional second part of the activity directs 
students to design, construct and test a new 
rocket racer based on the results of the first 
racer. Refer to the materials list, and provide 
what is needed for making one rocket racer 
for each group of two students. Styrofoam 
food trays are available from butchers in 
supermarkets. They are usually sold for a few 
cents each or you may be able to get them 
donated. Students can also save trays at 
home and bring them to class.
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If using the second part of the activity, pro-
vide each group with an extra set of mate-
rials. Save scraps from the first styrofoam tray 
to build the second racer. You may wish to 
hold drag or distance races with the racers. 
The racers will work very well on tile floors 
and carpeted floors with a short nap. Several 
tables stretched end to end will also work,  
but racers may roll off the edges. 

Although this activity provides one rocket 
racer design, students can try any racer 
shape and any number, size and placement 
of wheels they wish. Long racers often work 
differently than short racers. 

Background Information
The Rocket Racer is a simple way to observe 
Newton’s Third Law of Motion. (Refer to page 
162 of the rocket principles section of this 
guide for a complete description.) While it is 
possible to demonstrate Newton’s Third Law 
with just a balloon (attached to fishing line 
by a straw), constructing a rocket racer pro-
vides students with the opportunity to put the 
action/reaction force to practical use. In this 
case, the payload of the balloon rocket is the 
racer. Wheels reduce friction with the floor 
to help racers move. Because of individual 
variations in the student racers, they will 
travel different distances and many times in 
unplanned directions. Through modifications, 
the students can correct for undesirable 
results and improve their racers’ efficiency. 

Extensions
Hold Rocket Racer races.

Tie a loop of string around the inflated •	
balloon before releasing the racer. 
Inflate the balloon inside the string loop 
each time you test the racers. This will 
increase the accuracy of the tests by 
ensuring the balloon inflates the same 
amount each time.
Make a balloon-powered pinwheel by •	
taping another balloon to a flexible 
straw. Push a pin through the straw 
and into the eraser of a pencil. Inflate 
the balloon and watch it go. 
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Car Body

Wheels

Hubcaps

How to Build a Rocket Racer

2. Blow up the balloon and let the air out. 
Tape the balloon to the short end of a 
flexible straw and then tape the straw 
to the rectangle.

1. Lay out your pattern 
on a styrofoam tray. 
You need 1 car body, 
4 wheels and 4 hubcaps. 
Use a compass to draw 
the wheels.

4. Blow up the balloon through the 
straw. Squeeze the end of the 
straw. Place the racer on floor 
and let it go!

3. Push pins through the 
hubcaps into the wheels 
and then into the edges 
of the rectangle.
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Wheel Patterns
(Crosses mark the centers.)

Hubcap Patterns
(Crosses mark the centers.)
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Rocket Racer Test Report

Draw a picture of your rocket racer.

By

Date:
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Rocket Racer Test Report

Place your rocket racer on the test track and measure hw far it travels.

1. Describe how your rocket racer ran during the first trial run.
 (Did it run on a straight or curved path?)

 How far did it go?  inches (centimeters).

 Color in one block on the graph for each 3.94 in (10 cm) your racer traveled.

2. Find a way to change and improve your rocket racer and test it again.
 What did you do to improve the rocket racer for the second trial run?

 How far did it go?  inches (centimeters)
 Color in one block on the graph for each 3.94 in (10 cm) your racer traveled.

3. Find a way to change and imporve your rocket racer and test it again.
 What did you do to improve the rocket racer for the third trial run?

 How far did it go?  inches (centimeters)
 Color in one block on the graph for each 3.94 in (10 cm) your racer traveled.

4. In which test did your racer go the farthest?

 Why?
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