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Ingenuity is a “technology demonstration”, meaning it is a
project that is trying to test a new capability for the first
time. Ingenuity will be the first attempt at powered flight
on Mars. Ingenuity is small, has four carbon fiber blades
for propellers, that spin at about 2,400 rpm (much faster
than a helicopter on Earth). It is much harder to fly on
Mars because the atmosphere is much thinner than
Earth’s, this is why Ingenuity has to be lightweight, have
large rotor blades, and spin very fast to keep its mass up
in the air! Ingenuity also has solar panels, batteries, and
other instruments. 

Ingenuity is separate from the Mars 2020 rover, but it is
hitching a ride to Mars with Perseverance. The
temperatures on Mars, especially in Jezero crater where
Mars 2020 will be landing, can be extremely cold, and
these temperatures will push Ingenuity’s limits! Flight
controllers at NASA will not be able to control Ingenuity
with a joystick, instead they will have to send commands
far in advance and receive feedback long after each flight
(this happens with most spacecraft because of the
distance information must travel). Instead, Ingenuity will
be able to make its own decisions about how and where
to fly, and how to keep itself warm.

Because Ingenuity is such new technology, the NASA
teams in charge of Ingenuity’s test flights will only make
a few flights on Mars. If the helicopter is successful in its
first flight, they will make up to four more flights during
its 30-day stay on Mars. If Ingenuity is successful, this
could mean robotic flying vehicles could help humans
missions to Mars, they can also take new pictures and
gather new information from their elevated height, and
access terrain that rovers can’t reach!

MARS HELICOPTER

1 large marshmallow
4 small marshmallows
5 toothpicks
Scissors
Printed helicopter parts (see
below)

MATERIALS

INGENUITY
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1.The large marshmallow is Ingenuity’s body. Place 4 toothpicks on each side so the
marshmallow stands up. The toothpicks are Ingenuity’s carbon-fiber legs

INSTRUCTIONS

2. Place a small marshmallow at the end of each toothpick.

Sources: https://www.nasa.gov/sites/default/files/atoms/files/build_your_own_mars_helicopter.pdf and
https://www.nasa.gov/feature/jpl/6-things-to-know-about-nasas-ingenuity-mars-helicopter/

MARS HELICOPTER

3. Using the images on the following page, create the propellers and the solar panels.

4. Make a small hole in the center of the propellers using the toothpicks. Add the
propellers.
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5. Push the end of the toothpick through the center of the solar panel.

INSTRUCTIONS

6. Now, place the toothpick in the center of the top of the big marshmallow.
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