Bottle Rocket Blast Off! The Effect of Air
Pressure on Altitude by Chloe Morgan
Materials

Problem / Testable Question
How does the air pressure you create in a bottle
rocket before launching it effect the maximum
height it reaches once launched?

Background Information
A force is a push or pull that acts upon an object
as a result of its interaction with another object.
According to Newton’s 3rd law of motion,
whenever objects A and B interact with each
other, they exert forces upon each other. These
two forces are called action and reaction forces.
When air pressure is pumped into an Aquapod
bottle rocket, the force of air pressure pushes
water out of the bottom very fast. While the
water is forced out one end, the opposite force
should send it up to the sky in the opposite
direction.
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Variables
What variable was changed in your experiment?
(Independent Variable)
The air pressure was changed in the experiment. (psi)

What variable was measured in your experiment?
(Dependent Variable)
The altitude was measured. We measured the altitude
by measuring the angle from the starting position to
maximum height.

Conclusion
The greater the air pressure in the bottle rocket
made the rocket soar to a higher altitude and
maximum height. My hypothesis was correct. The
evidence supports my hypothesis because the
data shows that when the air pressure was
increased each time by 10 psi, the measured
angle was greater. Whether it be water coming
out of a hose, swimming or rowing a boat,
jumping on a trampoline, or bouncing a ball,
Newtons Third Law of Motion shows how objects
exert forces on eachother to make a reaction. It
explains how many things in our world work.
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Empty a 2 L soda bottle and rinse with water. Remove and dispose of
wrapper and cap
Check to make sure the bottle fits the launcher
Measure 700 mL of water in the measuring up and fill the soda bottle with
this amount of water. This should take up ⅓ of the space in the soda
bottle.
Use a permanent marker to draw a line at the water level to indicate the
initial water/air ratio for rocket launches
Learn how to use the altitude tracker. The altitude finder will measure the
angle between a horizontal line and the line to the highest point the
bottle rocket reaches.
Find a launch area. The space should be outside and about 40 m long
and 40 m wide
Find a flat area to rest the launcher on and secure it with a stake.
Fill the bottle rocket to the indicated water level with clean water
Put the bottle on the launcher
Lay out launch string
Attach bicycle pump to the launcher
Add air to the bottle rocket
Clear the area of people and move away from launcher to the end of the
launch string
Signal observer with altitude tracker to stand 75 ft away and prepare for
measurement.
Launch the rocket by giving a quick tug on the launch string
Taking Measurements

The more air pressure that is pumped into the
Aquapod bottle rocket will send it higher. The
higher the air pressure, the higher the altitude
will be.
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Measure the maximum height your rocket reaches for four different air
pressures (10, 20, 30, 40 psi)
Prepare the rocket as you did in steps 8-13
Add air to the bottle rocket until the pressure meter indicates the correct
psi
Use altitude tracker to measure angle representing maximum height.
Record measured angle in lab notebook chart.
Repeat steps two more times for a total of three trials
Calculate the average angle for each pressure.

Results
The Measured angle of altitude was greater
when the air pressure increased. The average
angle at 10 psi was 17.3, the average angle of
20 psi was 28.2, the average angle at 30 psi
was 41.3, and the average angle measured at
40 psi was 55.
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Reflections on Learning
Please answer the following
questions about your project.

1. Where did you do your project and who
supervised you?
ANSWER:
I did my project in a field close to my house
that was big enough to complete the
project. My grandparents and my nanny
supervised me.

2. Please fill out the chart with the safety
risks for your project and the safety
measures you used.
Possible Safety Risk

Safety Measures Used

Example: Use Power Drill

Parent Supervised

Example: Handled Liquid
Chemicals

Wore gloves and washed
hands after use

Example: Plants Grew Mold Threw plants away as soon
as they molded

ANSWER:
Possible Safety Risk

3. What gave you the idea for this project?
ANSWER: I have an interest in space and rocket
science. I really want to be an astronaut when
I grow up. I recently went to NASA with my
family and wanted to learn more about space
and rockets. When I was looking at project
ideas online, this idea interested me and I
knew I would enjoy doing it and that it would
be a lot of fun!

Safety Measures Used

Launching bottle rocket

Parent supervised

Placing stake in ground

Parent supervised

Placing bottle on launcher

Parent supervised

Did you follow all of the Austin Energy
Regional Science Fest’s Elementary Rules
and Guidelines?
ANSWER: Yes I followed all of the guidelines.

4. What did you learn from doing your
project?

5. What would you change about the project
and why?

6. What new questions do you have?

7. Is there anything else you want to tell your
judge?

ANSWER:
ANSWER:

ANSWER:

I learned about air pressure and altitude of
rocket ships. I learned about Newton’s Third
Law of Motion. It was cool to see how I could
make a homemade rocket launcher
experiment to see how the same forces are
used at NASA when launching rockets.

I would do more than three trials because it was
so much fun.

How high can a real rocket go? I used water as
the mass to help the force and I wonder what
NASA uses instead of water. I would like to
know exactly what NASA uses to make their
rockets launch.

ANSWER:
I hope you enjoy reading about my experiment.
It makes me want to be an astronaut even
more.

