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Laws of gyroscopes/ 3-axis gyroscope
Article no: P2131901

Principle

The momentum of inertia of the gyroscope is investigated by measuring the angular acceleration caused by torques of di�erent known

values. In this experiment, two of the axes of the gyroscope are �xed. The relationship between the precession frequency and the gyro-

frequency of the gyroscope with 3 free axes is examined for torques of di�erent values applied to the axis of rotation. If the axis of

rotation of the force free gyroscope is slightly displaced, a nutation is induced. The nutation frequency will be investigated as a function

of gyro frequency.

Bene�ts

Long-lasting motion due to low friction

Slow rotation allows a comfortable measurement

Quickly establish equilibrium with the easy to adjust counterweight

Adjust the torque by adding additional weights

Tasks

�. Determination of the momentum of inertia of the gyroscope by measurement of the angular acceleration.

�. Determination of the momentum of inertia by measurement of the gyro-frequency and precession frequency.

�. Investigation of the relationship between precession and gyro-frequency and its dependence from torque.

�. Investigation of the relationship between nutation frequency and gyro-frequency.

Learning objectives

Momentum of inertia

Torque

Angular momentum

Precession

Nutation
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Scope of delivery

Gyroscope with 3 axes 02555-00 1

Additional gyro-disk w. c-weight 02556-00 1

Digital stopwatch, 24 h, 1/100 s and 1 s 24025-00 1
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Barrel base expert 02004-00 1

Weight holder, 10 g 02204-01 1

Slotted weight, silver bronze, 10 g 02205-03 4

Slotted weight, silver bronze, 50 g 02206-03 1

Right angle boss-head clamp 37697-00 1

Cobra SMARTsense Dual Photogate - Double light barrier 0 ... ∞ s (Bluetooth + USB) 12945-00 1

Fishing line, l. 5m 02089-01 1
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