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Activity name: Smart Gyroscope Challenge
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— ~ JEEIE# / Activity Purpose
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This activity aims to allow students to explore the basic principles of gyroscopes and
introduces the application of artificial intelligence (Al). By using Phyphox to measure
angular velocity in object motion, the activity enhances students' comprehensive
understanding of both physics and technology.

.~ JEBNZIM / Activity Materials
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gyroscope ~ stand - iPad - chain ~ rope ~ Phyphox app ~ turntable

= ~ PKERFERS / Challenge task
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Task 1: Let the gyroscope spin on the chain.
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Task 2: Let the gyroscope spin on the folded rope.
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Task 3: Spin the iPad on a turntable and use the Phyphox app to measure its angular
velocity.
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Task 4: Explain the principle of gyroscope rotation.

The answer is conservation of angular momentum.

= ~ [R3##RE /Explanation of Principle
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Principle of Conservation of Angular Momentum
EFE / Definition
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If the external torque acting on a system is zero, then the angular momentum of the
system is constant.This principle is actually utilized when riding bicycles.The faster the
wheel spins, the less likely it is to fall off due to the force exerted on the axle,

which helps to keeps it level.
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Mathematical Expression
If L is the total angular momentum of the system, then: Lip;tia; = Lfina This means the initial
angular momentum equals the final angular momentum.

Calculation of Angular Momentum

Angular momentum L can be calculated using the following formula: L = r x pwhere r is the
position vector and p is the momentum.



(Z)PeiBERE AR / Basic Structure of a Gyroscope

1. ¥ /Rotor
0 e G T EEE o EAEAEENE o The central spinning wheel or disc,
which generates angular momentum.

2. #l / Axle
i - 2 R A 0 A DS 2R EEE o The axis around which the rotor
spins, typically at high speed.

3. EaEi / Gimbals
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Pivoted supports that allow the rotor to tilt in various directions. A typical
gyroscope has two or three gimbals, allowing it to maintain its orientation
regardless of the movement of its base.

4. AME [/ Frame
] T B |5 SR Y45 HE © The outer structure that holds the gimbals and
rotor in place.
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Use the Phyphox app to measure angular velocity

SPER 1T #2245 Phyphox
Step 1:Download and Install Phyphox
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Search for and download the Phyphox app from Google Play or the Apple App Store.
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Step 2: Open the Phyphox App
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After installation, open the Phyphox app. You will see a list of physical experiments
on the main page.
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Step 3:Select the "Gyroscope" Experiment
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In the list of experiments, find and select the "Gyroscope" experiment. This
experiment measures the data from the phone's built-in gyroscope sensor, mainly

rotational speed.
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Step 4:Start Measuring Angular Velocity
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Once you enter the experiment interface, the app will immediately start reading the
gyroscope data from the phone, showing the angular velocity components along the
X, Y, and Z axes in degrees per second or radians per second. You will see changes in

angular

Vg ~ &7EFER / Life application
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When the gyroscope spins, its orientation remains stable due to the principle of
conservation of angular momentum. This resistance to change in orientation makes
gyroscopes useful for navigation and stabilization.Gyroscope technology is widely
used in modern technology, such as in the navigation systems of airplanes and ships,

attitude sensing in smartphones, and attitude control systems in satellites.
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