
Yeet the Yo: The Science & Math behind the Throw 
The yo-yo is a real-world example of applied physics and mathematics.  

Angular Momentum (L = I × ω) 
Angular momentum is the “spinning motion energy” of the yo-yo. 
• Formula: ( L = I \times \omega ) 

◦ ( I ) = moment of inertia (how mass is distributed) 

◦ ( \omega ) = angular velocity (how fast it’s spinning) 
In yo-yos: 
• Rim-weighted designs (mass concentrated at the edges) have larger ( I ), so they spin 

longer. 
• Smaller-radius, lighter yo-yos have less ( I ), so they respond faster. 

Mathematically, this is why high-performance unresponsive yo-yos favor large diameter + 
rim weight — to maintain angular momentum longer during tricks. 

Rotational Kinetic Energy (E = ½ I ω²) 
This describes how much energy is stored in the yo-yo’s spin. 
• When you throw the yo-yo down, your linear motion (arm throw) converts into rotational 

kinetic energy. 
• Formula: ( E = \frac{1}{2} I \omega^2 ) 

If you double the spin speed (ω), the energy increases by four times! 
That’s why a powerful “yeet” gives the yo-yo both longer spin time and stronger stability. 

Conservation of Energy 
A yo-yo is a system that constantly converts between: 
• Potential energy (mgh) when it’s at the top 
• Kinetic energy (½ mv² + ½ I ω²) when it’s spinning and moving 

At the bottom of the string, gravitational potential energy is at its minimum — all that energy has 
become linear and rotational motion. As the yo-yo climbs back up, the process reverses. 
This makes a yo-yo an elegant pendulum of physics and math — energy in perfect cyclical 
transfer. 

Torque and String Tension (τ = r × F) 
Torque is the twisting force that makes the yo-yo spin. 
• Formula: ( \tau = r \times F ) 

◦ ( r ) = radius (axle length or half the yo-yo’s width) 

◦ ( F ) = force applied by the string 
When you tug gently on the string, the torque generated depends on the angle and tension. 
Responsive yo-yos rely on this torque to return to your hand; unresponsive ones require a bind, 
because the torque alone isn’t enough to overcome the bearing’s low friction. 



Gyroscopic Stability 
A spinning yo-yo behaves like a gyroscope. 
Its angular momentum resists changes in direction, helping it stay stable on the string during 
tricks like Eli Hops or Gyroscopic Flop. 
 
The math here involves precession, the rate at which a tilted axis rotates: 
[\Omega = \frac{\tau}{L}] 
 
The higher the angular momentum (L), the more stable the yo-yo and the slower it wobbles. 

Frequency, Period, and Harmonics 
During sleeps or string tricks, you can analyze oscillations using: 
• Period (T): time for one full throw-return cycle 
• Frequency (f = 1/T): how often the cycle repeats per second 

When you “rock the baby” or perform “around the world,” you can model the yo-yo’s motion as 
a pendulum or circular harmonic oscillator, connecting to trigonometric motion equations: 
[x(t) = A \sin(\omega t)] 

Friction and Bearing Dynamics 
Mathematically, friction affects spin time through damping coefficients. 
 
A ball-bearing yo-yo reduces the coefficient of friction (μ), allowing angular velocity to remain 
high for longer durations. 
 
Lubrication, string tension, and response pad design all tweak this variable in measurable ways. 

Momentum Transfer and the “Yeet” 
When you “yeet” the yo-yo (throw it with speed and precision), you’re optimizing momentum 
transfer: [p = m \times v] 
 
A strong, straight throw aligns vector forces efficiently down the string, minimizing lateral torque 
and maximizing spin time.  
Your Yeet Efficiency Score (YES) could even be modeled using ratios of kinetic-to-potential 
energy converted! 



“Yeet the Yo: The Science Behind the Spin” 
Spin… balance… energy flow… 

The science of motion — now watch it go. 
From hand to heart, from ground to sky, 

The yo-yo’s law says we can fly! 
 

Round and round, the circle turns, 
Angular dreams where motion burns. 
Mass to the rim, we feel the might, 
Momentum’s magic fuels the flight! 

Half-I omega squared, we glow, 
Energy dances where forces flow. 

Potential up, kinetic down, 
Gravity wears a purple crown. 

 
Yeet the Yo! Let the science show! 

It’s the power in your hand, it’s the rhythm in the flow! 
From torque to tension, from spin to glow, 
We learn the laws — then we Yeet the Yo! 

 
There’s torque in the twist, precision in play, 

R times F keeps wobble away. 
Tension hums, the string’s alive, 

Physics and rhythm help us thrive! 
Gyroscopic heart, you stay your course, 

Balanced by an unseen force. 
Through every trick and every throw, 
The math behind the magic grows! 

 
Slide and glide, friction fades, 

Bearing turns as the sunlight wades. 
The yo-yo hums a cosmic tune, 

Like planets spinning round the moon. 
Time and frequency, rhythm divine, 

Every orbit a perfect line. 
Energy cycles, round and whole, 

A microcosm of the soul. 
 

Yeet the Yo! Feel the force within! 
Where science and wonder twirl and spin! 

Momentum, motion, energy flow, 
Now we know — why we Yeet the Yo! 

Spin forever, bright and true, 
The laws of physics shine through you! 
From hand to heart, from play to show, 

We are the science behind the Yo! 
 

It’s not just a toy… 
It’s the story of energy, balance, and joy. 
A spin, a spark — a symbol of motion… 

This is the science… behind the emotion. 
Yeet… the… Yo.


