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In the Brazilian planning region “Amazônia Legal”, deforestation of rain
forests for the extraction of mineral resources, cattle breeding, soybean
farming, transport infrastructure and hydropower plants was carried
out without regard for the indigenous people and regional socio-
ecological vulnerability. The implementation of damaging mega-
programmes caused disastrous environmental problems. Large-scale
destruction of biodiversity, rising temperatures and instability of
precipitation not only pose a threat to the region, but also have global
impacts on climate change. Over the last two decades, parts of
Amazônia Legal have evolved from a CO2 sink to a source of CO2
emissions.
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This book highlights an analytical solution for the dynamics of axially
rotating objects. It also presents the theory of gyroscopic effects,
explaining their physics and using mathematical models of Euler’s form
for the motion of movable spinning objects to demonstrate these
effects. The major themes and approaches are represented by the
spinning disc and the action of the system of interrelated inertial
torques generated by the centrifugal and Coriolis forces, as well as the
change in the angular momentum. The interrelation of inertial torques
is based on the dependency of the angular velocities of the motions of
the spinning objects around axes by the principle of mechanical energy
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conservation. These kinetically interrelated torques constitute the
fundamental principles of the mechanical gyroscope theory that can be
used for any rotating objects of different designs, like rings, cones,
spheres, paraboloids, propellers, etc. Lastly, the mathematical models
for the gyroscopic effects are validated by practical tests. This book is
highlighted in its already third edition. The new edition comprises
many new sections for several chapters or new chapters. The most
important ones are: Chapter 3 includes a mathematical model for the
section inertia torques acting on the spinning annulus and thin ring.
The latter does not have a full solution because the handbooks
comprise simplified parameters that cannot be used for an exact
solution. Chapter 4 offers mathematical model for the arbitrary
disposition of the spinning object in space that shows the action of the
additional four inertial torques acting on the third axis and new
dependencies of gyroscope motions. Chapter 7 now presents
mathematical model for the gyroscope nutation with a full solution. The
known mathematical model presents a partial solution due to the
complexity of the problem.


