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Paper Airplane Physics: Taking Flight!

Let's explore how things fly by becoming paper airplane engineers!

Materials Needed:

Various types of paper (standard copy paper, construction paper, cardstock)
Measuring tape or yardstick

Stopwatch (optional)

Crayons or markers

Paper clips (for adding weight)

Scissors (optional, for modifications)

Open space for test flights (indoors or outdoors)

Introduction: What Makes Things Fly? (10 mins)

Ask the student: Have you ever wondered how a real airplane stays up in the sky? Or why some paper
airplanes fly better than others? Today, we're going to learn about the invisible forces that make flight
possible, using paper airplanes as our model!

Introduce the four forces of flight:

Thrust: The force that pushes the airplane forward. (For our paper airplanes, this comes from
your throwing arm!)

Drag: The force that slows the airplane down; air resistance. (Think about sticking your hand out
of a moving car window).

Lift: The upward force that pushes the airplane into the air, created by the shape of the wings
and how air moves over them.

Weight (Gravity): The force that pulls the airplane down towards the Earth.

For an airplane to fly well, these forces need to be balanced in the right way. Lift needs to overcome
weight, and thrust needs to overcome drag.

Activity: Design, Build, Fly! (30-40 mins)

1.

Design & Build: Start with a basic dart design. Provide instructions or let the student try one
they know. Use standard copy paper. Then, encourage the student to design and build a second,
different airplane. Maybe one with wider wings? A different nose shape? Decorate them if desired!

. Hypothesize: Before flying, ask: Which airplane do you think will fly farther? Which might stay in

the air longer? Why?

. Test Flights: Go to your open space. Designate a starting line. Throw the first airplane design

three times. Measure the distance each time using the measuring tape. Record the distances. If
using a stopwatch, time how long it stays in the air.

Record Data: Use a simple chart to record the distances (and times, if measured) for each flight
of the first design.

Repeat: Test the second airplane design three times, measuring and recording the results in the
same way.

. Analyze: Compare the results. Did one design consistently fly farther or longer? Did the results

match the hypothesis?
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Exploring Physics Concepts (15 mins)
Discuss the results using the four forces:

¢ Why did one plane fly farther? (Maybe it had less drag because it was narrower? Maybe you threw
it with more thrust?)

* Why did one perhaps stay up longer? (Maybe it had larger wings creating more lift?)

¢ What happens if you add a paper clip to the nose? (Adds weight to the front). How does this
change the flight? Test it! (Discuss how weight distribution affects balance and stability).

e What happens if you bend the back edges of the wings up slightly (elevators)? Test it! (Discuss
how this changes the airflow and can create more lift or control the pitch).

¢ Try different paper types. How does heavier paper (more weight) affect the flight?

Conclusion & Assessment (10 mins)
Review the four forces of flight. Ask the student to explain in their own words:

¢ What force pushes the plane forward? (Thrust)

¢ What force pulls the plane down? (Weight/Gravity)
¢ What force pushes the plane up? (Lift)

¢ What force slows the plane down? (Drag)

Ask: If you wanted to design a plane to fly REALLY far, what design features might you focus on? (e.g.,
sleek shape for less drag, good thrust from the throw). What about a plane designed to glide for a long
time? (e.qg., larger wings for more lift).

Assessment: Observe student participation, listen to their explanations and hypotheses during the
activity and discussion. Optionally, have the student draw their favorite airplane design and label where
they think the four forces are acting on it.

Extension ldeas:

¢ Research different real-world aircraft designs and how they relate to the four forces.

¢ Hold a paper airplane design competition with specific goals (e.g., longest distance, longest time
aloft, most accurate).

¢ Experiment with folding techniques from online resources or books.
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