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MECHANICS

As shown in Fig.1, a block is sliding with speed 1V along the slanted rod which is fixed rigidly to ancther
vertical rod. The angle between both rigid rods is #l, which is of course constant. This two-rod structure
is spinning with angular speed © about the vertical rod. The block distances p from the vertical rod as
shown in the figure. For convenience of analysis, let a rotating frame ozyz be attached to the structure so
that the two rods lie in the z-z plane. Also, there is a fixed frame OXV Z of which the Z-axis coincides
with the z-axis. At the time of consideration, the z-axis intersects an angle 1 with the X.axis. Determine
the absolute velocity and absolute acceleration in the components of the fixed coordinate system. (20%)

Figure 1. Schematic diagram for Problem 1.

A uniform rod with length L and mass m in the X-2 plane is acted by a force F and its weight myg as
shown in Fig.2. The acting point of the force distances a from the lower left end of the rod and always
make angle § (which is therefore constant) with the axis of rod which intersect with

the local horizon an
angle, . The OXZ is a fixed frame and in the vertical plane.

(a) Determine the acceleration at the center of mass and the angular acceleration of the rod. (10%)
(b) If the rod is static at the instant of consideration, say, at time ¢t = 0, determine its velocity at the
center of mass and the angular velocity of the rod at time ¢ (10%)
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Figure 2: Schematic diagram for Problem 2.
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ELECTRONICS
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