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Altitude Measurement Procedures
1. Have students build a model rocket or establish several objects for them to measure.
2. Have students build an altitude tracker.
3. Establish a 30-meter baseline for measuring the object’s altitude.
4. Have students sight the model’s tip through the homemade altitude tracker.
5. Launch the model at a 90° angle.
6. Have students measure the model’s angular distance as its nose reaches the highest

point (apogee) in vertical flight.
7. Subtract the apogee measurement taken by the students from 90°.
8. Adjust for the difference in elevation from students to launch pad. Measure the differ-

ence in the students’ angular distance of observation minus 90°.
9. Consult the trigonometry table to determine the tangent of the model’s flight.
10. Multiply the established constant baseline by the tangent obtained from the table of

tangents. The result will be the estimate of the apogee achieved.
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Model Rocketry Safety
Any pursuit of model rocketry

with your students should also in-
clude an overview of the model
rocket safety code. The code detailed
below was adapted from the NAR
and is available at www.nar.org/
NAmrsc.html.

Materials. Do not use metallic
parts for building rockets. Use only
such lightweight materials as balsa,
plastic, and cardboard.

Motors. Use only commercially
certified and constructed model
rocket motors. Do not tamper with
or modify these motors. Use model
rocket motors only in accordance
with the manufacturer’s recom-
mended purposes.

Ignition system. Launch rockets
only with an electrical ignition sys-
tem and igniter. The launch sys-
tem’s design should include a safety
interlock wired in series with the
launch switch. The system should
also use launch switches that return
to the off position after releasing the
rocket.

Misfires. If a model rocket fails to
ignite, the safety interlock for the
launch system should be discon-
nected from the battery. You must
wait at least 60 seconds after the
launch attempt before approaching
the rocket to make any repairs or
adjustments.

Cheapo Aerospace Technology
Launch safety. Use a countdown

before every launch. To ensure all
spectators’ safety, establish a safety
area of at least 30 feet away from the
launch pad. Ensure that all specta-
tors are paying attention from this
safe distance.

Do not launch an untested rocket
if you have any doubts about safety
or its stability. Check all rockets for
stability before a launch and warn all
spectators of every launch.

Launcher. Launch all rockets from
a rod, tower, or rail pointed within
30°  of the vertical to ensure that the
rockets fly straight or nearly straight
up. Use a blast deflector to prevent
ground fires.

To prevent eye injuries, set the
end of the launch rod above eye
level or cap it when the rod is not in
use. All spectators and participants
should wear approved safety glasses
or goggles during every launch at-
tempt.

Size. Model rockets should not
weigh more than 1,500 grams, or 53
ounces. Rockets should not contain
more than 125 grams, or 4.4 ounces,
of propellant.

Rockets should not have more
than 320 Newton seconds, or 71.9
pound seconds, of total impulse.
Rockets that weigh more than one
pound, or 453 grams, or that use
more than 4 ounces, or 113 grams, of

propellant will not be launched until
all FAA regulations have been inves-
tigated and complied with.

Flight safety. Never launch rock-
ets at targets, clouds, or aircraft.
Never use explosives, inflammable
payloads, or weapons in a model
rocket.

Launch site. All rockets must be
launched outdoors, in an open area,
and in safe weather. Abort all launch
attempts when wind speeds exceed
20 miles per hour.

Abort all launch attempts when
ignition sources, such as dry grass,
are close to the launch pad. Make
every effort to prevent the risk of
ground fires at the launch site.

Always obtain permission to
collect rockets that land on nearby
properties. Always obtain permis-
sion in advance to use a location as a
launch site from the property owner
and the surrounding property owners.

Recovery system. Use a suitable
recovery system, such as streamer
or parachute, so that the rocket
returns safely and undamaged and
can be flown again. Use only flame-
resistant or fireproof recovery sys-
tem wadding with your rocket.

Recovery safety. Never attempt to
recover rockets from power lines,
tall trees, or other dangerous places.



ONLINE PROJECT / APPLIED SCIENCE / AERODYNAMICS 10
© 2003 PRAKKEN PUBLICATIONS, INC.

techdirections

Cheapo Aerospace Technology



ONLINE PROJECT / APPLIED SCIENCE / AERODYNAMICS 11
© 2003 PRAKKEN PUBLICATIONS, INC.

techdirections

Cheapo Aerospace Technology



ONLINE PROJECT / APPLIED SCIENCE / AERODYNAMICS 12
© 2003 PRAKKEN PUBLICATIONS, INC.

techdirections

Cheapo Aerospace Technology



ONLINE PROJECT / APPLIED SCIENCE / AERODYNAMICS 13
© 2003 PRAKKEN PUBLICATIONS, INC.

techdirections

Cheapo Aerospace Technology

Assemble a soda straw, tape, string,
protractor, and weight such as a fender

washer as shown.
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1. Find a tall object such as a tree or light pole and record it in the table below.
2. Make a sextant (see handout).
3. Measure the length in meters of one of your steps. You will use this information to

“step off a distance.”
4. Starting from the base of the object that you plan to measure, walk out at least 15-20 steps.

Use your rate of steps to calculate the baseline and record the measurement below.
The distance should be about 30 meters.

5. Hold the sextant as shown below. Sight the top of your object through the straw.
6. Read the measurement where the string crosses the angle mark on your protractor and record your

data below.

Calculations:
1. Subtract the angle measurement from 90° to obtain the correct angle and record it above.
2. Find the tangent (tan) of the angle (R) in the tangent table and multiply this by the baseline (b).

The result is the height of the object.
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1. Measure the length in meters of one of your steps. You will use this information to
“step off a distance.”

2. Starting from the launch pad, walk out at least 20 steps (about 30 meters). Use your rate of steps
to calculate the baseline and record the measurement below. All measurements should be from this
location.

3. Hold the sextant as shown below. At apogee, sight the top of each rocket through the straw.
4. Read the measurement where the string crosses the angle mark on your protractor and record your

data below.
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Calculations:
1. Subtract the angle measurement from 90° to obtain the correct angle and record it above.
2. Find the tangent (tan) of the angle (R) in the tangent table and multiply this by the baseline (b).

The result is the height of the object.
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acceleration

adjacent side

aerodynamics

air frame

altiscope

altitude

angular distance

apogee

baseline

body tube

center of gravity

control

drag

ejection

engine

fins

Vocabulary Development

force

feet per second

geo-synchronous orbit

gravity

hypotenuse

kato

launch lug

lift

Newton’s First Law of

Motion

Newton’s Second Law of

Motion

Newton’s Third Law of

Motion

nose cone

nozzle

opposite side

orbit

payload

pitch

propellant

right angle

sextant

shred

stability

streamer

table of tangents

tangent

thrust

velocity

wadding

zipper


	CheapoAeroProj.pdf

