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/Example 1: Spacecraft in circular motion with constant Radius.
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/ Example 2: Quadcopter circular motion ( R W, P=-li ar all cmskat)

A quadcopter is different from a spacecraft
a) it needs to fight against gravity.
b) its force points only in the z direction.

Thus, for a quadcopter to move in a circular motion, it needs
an roll angle o\ to provide the centrifugal force.
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So, if 1zz is not equal to lyy, then a constant torque along x-axis is required. This
torque is required to maintain the quadcopter’s roll angle, which in turns provide the
centrifugal force for circular motion.

(Normally Izz is not equal to lyy for quadcopter.)

Now we are prepared to understand the counter-intuitive rotating behavior of
Dzhanibekov effect (or intermediate axis theorem)

For a t-shaped object, Ixx<lyy<lzz.
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Conclusion: in order for this rigid body to rotate with a small roll angle , it is required to provide a
torque along x axis.

Otherwise, if this torque is absent, the small roll angle cannot be maintained, and the mass A and B
start to rotate around the positive x axis. In other words, it will “flip”. This is the phenomenon of
Dzhanibekov effect.

The interesting point is that: the effect seems to violate the Newton’s law. Yet it is the Newton’s law
that governs this behavior.



