Example 7.13

The table rotates in a horizontal plane about bearing A due to
a torque I' whose time dependence is known. The mass of the table is m1, and its
radius of gyration about its center is . The slider, whose mass is m,, moves within
groove BC under the restraint of two springs that are unstretched in the position
shown. Derive the equations of motion for this system.
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Example 7.13 (cont.)
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Figure 7.3 Elastically supported pendulum.
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Linearization

*Lots™ of controls and vibration analysis method depend on the sytsem being linear. No "real"
system is totally linear, but we systems are often "near" linear in certain operating conditions
and/or over small operating regimes. We can linearize a system about these points.

In many cases, it makes sense to linearize about an equilibrium position.

Q: How do we know what the equilibrium positions are?

One "trick" is to eliminate the "motion" variables (velocity and higher order derivatives) from
the equations of motion.
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Problem 7.60

EXERCISE 7.60 A shipping container is suspended
from a crane by an inextensible cable. The crane ro-
tates in the vertical plane at angular speed 2 whose
time dependence is known. It may be assumed that
the cable remains taut, so its orientation is describ-
able in terms of the angle 6 locating the vertical plane
in which it is situated relative to the plane of the
crane, and the angle of elevation ¢ from a vertical
line. Based on a model of the container as a small par-
ticle, derive differential equations of motion in which

the only unknowns are 6 and ¢. Z
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Problem 7.60 (cont.)
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Problem 7.30

EXERCISE 7.30 The linkage is braced by a spring of stiffness
k in order to support the force P that acts perpendicularly
to the long link. The system lies in the vertical plane, and
o is the mass per unit length of both bars. The spring is
unstretched when 6 = 45°. Derive the equation of motion
governing 6.
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Problem 7.30 (cont.)
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Problem 7.61

EXERCISE 7.61 Collar C is attached to the vertical shaft by a
fork-and-clevis, so the angle of inclination 6 of bar A B is arbi-
trary. Because this bar slides through the collar, the distance
& from the pivot point to the end of the bar is variable, but it
may be assumed that the bar does not spin about its own axis.
The vertical shaft rotates at the constant rate 2. Derive the
differential equaEi[ons g(l)verning & and 6.
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