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ample 15.16

The plan view of a rotating platform is shown in Fig. 15.40. A man is
seated at the position labeled A and is facing point O of the platform. He is
carrying a mass of 315 slug at the rate of 10 ft/sec in a direction straight
ahead of him (i.e., toward the center of the platform). If this platform has
an angular speed of 10 rad/sec and an angular acceleration of 5 rad/sec?
relative to the ground at this instant, what force F must he exert to cause
the mass to accelerate 5 ft/sec? toward the center?

Y,y

1/50 slug

Figure 15.40. Rotating platform.

For purposes of determining inertial forces, we proceed as follows:

Fix xyz to platform.
ﬁxmwmm;




r Example 15.16 (Continued) s
A. Motion of mass relative to xyz reference

p=10ift, V, =-10i ftisec, @, =-35i ft/sec?

B. Motion of xyz relative to XYZ
R=0, R=0 o=-10krad/sec, @ = -5k rad/sec?

Hence,
@y = =50 + 2(~10k) X (~10i) + (-5k) X 101 + (=10k) x (—10k % 10i)
Therefore,
ay,, =-5i+(200j - 505 - 1000%)
Employmg Newton'’s law (Eq. 15.27) for the mass, we get
F - —55(200j 504 - 1.000i) = (—Sz)
Solving for F, we get
= 3 -20.li lb

This force F is the total external force on the mass. Since the man must
exert this force and also withstand the pull of gravity (the weight) in the —k
direction, the force exerted by the man on the mass is

Fop =3j-201i+5kb @)

If the platform were nof rotating at all, it could serve as an inertial
reference. Then, we would have for the total external force F*:

F' = L(-5i) = - ilb
The force exerted by the man, F, _ . is then

B '-1% iﬂ’ (b)

This force is considerably different from that given in Eq. (a).
As a matter of interest, we note that aviators of World War 1 were

required to carry out such maneuvers on a rapidly rotating and accelerating
platform so as to introduce them safely to these “peculiar” effects.
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