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The Physics of Flight: Aerial Silks Edition!

Welcome! Ever wonder how aerial silks performers make those incredible climbs, drops, and poses look
so effortless? It's not magic, it's physics! Today, we'll explore the science behind the spectacle.

Introduction: Gravity - The Constant Challenge (15 mins)

Start by watching a few short videos of professional aerial silks performances. As you watch, think about
these questions:

¢ What forces are acting on the performer?

¢ How do they move up the silks?

e How do they stay in different poses without falling?
¢ What keeps them safe during drops?

Discussion: The most obvious force is gravity, constantly pulling the performer downwards. Aerial
silks is essentially a beautiful dance defying gravity. The performer must constantly exert an upward
force to counteract gravity or control their descent.

Activity 1: Forces & Newton's Laws (20 mins)

Aerialists use Newton's Laws of Motion constantly!

* Newton's 1st Law (Inertia): An object at rest stays at rest, and an object in motion stays in
motion unless acted upon by a force. Think about holding a pose (staying at rest) or the beginning
of a drop (changing from rest to motion).

¢ Newton's 2nd Law (F = ma): Force equals mass times acceleration. To climb (accelerate
upwards), the aerialist must generate an upward force greater than the force of gravity acting on
their mass. Controlled descents involve managing acceleration.

e Newton's 3rd Law (Action-Reaction): For every action, there is an equal and opposite
reaction. When an aerialist pulls down on the silks to climb, the silks exert an equal upward force
on the aerialist. When they push their legs against the silks in a wrap, the silks push back, helping
to hold them in place.

Mini-Activity: If you have a resistance band, try pulling it. Feel the equal and opposite force? If you
have access to a safe, sturdy bar (WITH SUPERVISION!), try hanging for a second. Feel the pull of gravity
and the tension in your arms providing the counteracting force.

Activity 2: Grip, Wraps, and the Power of Friction (15 mins)

How do aerialists grip the slippery fabric? Friction! Friction is the force resisting motion when surfaces
slide against each other.

e Hand Grip: The texture of the silks and the pressure from the aerialist's hands create friction.
Chalk is often used to absorb moisture and increase friction.

e Wraps: Wrapping the silks around the body (legs, waist, feet) significantly increases the surface
area in contact. This dramatically increases the friction, allowing performers to hold poses or
control descents without relying solely on hand strength. The more wraps, and the tighter they
are, the greater the friction.
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Mini-Activity: Take your rope or fabric strip. Try sliding it through your loosely closed hand a€“ easy,
right? Now grip it tightly. Much harder to slide! Now wrap it once around your hand (not tightly) and pull.
Notice the increased resistance? This demonstrates how wraps increase friction.

Activity 3: Center of Gravity & Levers (20 mins)

Our bodies are complex machines!

¢ Center of Gravity (CG): This is the point where an object's weight is balanced. In humans, it's
usually around the belly button area, but it changes depending on body position. Aerialists must
constantly manage their CG to maintain balance and execute moves. Shifting their body parts
(arms, legs) changes their CG relative to the silks. Keeping the CG directly below the support point
(the silks) creates stability.

e Levers: Our bones act as levers, and our joints act as pivots (fulcrums). Muscles provide the force
to move these levers. Aerialists use their body levers to climb, transition between poses, and
create beautiful shapes. Think about how bending your knees or straightening your arms changes
your position and the forces required.

Discussion: Look back at the videos or search for images of specific aerial poses (like 'straddle back' or
'hip key'). Can you estimate where the performer's center of gravity might be? How are they using their
arms and legs as levers?

Conclusion & Wrap-Up (10 mins)

Physics isn't just textbooks; it's in every movement we make, especially in demanding activities like
aerial silks! We saw how gravity, Newton's Laws, friction, center of gravity, and levers are essential for
climbing, posing, and dropping safely and gracefully.

Reflection Questions:

¢ What physics concept surprised you the most in relation to aerial silks?
¢ Can you think of another sport or activity where these same physics principles are crucial?
¢ How does understanding the physics change how you view an aerial silks performance?

Optional Extension: Research the different types of aerial silks fabric and how their properties
(stretch, width, texture) might affect the forces and friction involved.
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