A Simple (Planar) Example

Write the velocity and acceleration of the crane payload in terms of the fixed frame XYZ.
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Example 3.13

ETULEREY Lct o, o, and o, denote the pitch, roll, and yaw rates, respec-
tively, of a ship about xyz axes that are attached to the ship with the orientations

shown. All of these rotation rates are variable quantities. The origin of xyz coincides
with the center of mass G of the ship. Consider an elevator car whose path perpen-
dicularly intersects the centerline at a distance L forward from the center of mass.
Let h(t) denote the height of the car above the centerline. The velocity and accelera-
tion of the center of mass at this instant are v and a@g. Determine the corresponding
velocity and acceleration of the car.
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Example 3.14

ETULTERTE The cooling fan consists of a shaft that rotates about the vertical
axis at angular speed € as the blades rotate around the shaft at angular rate ¢, where
¢ 1s the angle of rotation of one of the blades from the top-center position. Both
rotation rates are constant. Derive expressions for the velocity and acceleration of

the blade tip P in terms of components relative to the body-fixed xyz reference
system.
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Example 3.14 (cont.)
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