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Course Description

The course comprises basic parts from rigid body mechanics as well as
deformable body mechanics and strength of materials. In rigid body
mechanics, both static and dynamic problems are treated. In statics,
the equations of equilibrium are formulated from free body diagrams, and
problems with concentrated as well as distributed forces are handled. The
distributed forces come from applications in hydrostatics and the
computation of centroids. The dynamics part of the course is based on the
laws of Newton. Particle motion is described in linear and curvilinear
coordinates and the equations of motion of the particle are established.
Equivalent formulations based on the principles of preservation of energy
and momentum are also treated. Examples of applications are taken both
from daily life experiences such as climbing ladders, moving furniture, riding
a bike or a rollercoaster, and technical applications from robotics and
ballistics. In deformable body mechanics, the tensorial concepts of stress
and strain are first defined. The relations between stress and strain, i.e.
constitutive laws, for different materials are established and applications
from the dimensioning of different simple construction elements (lines, rods,
beams, and trusses) are treated. Important phenomena such as fatigue and
fracture are also discussed.
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