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5-11 SUPER-BALL BOUNCES

The bizarre behavior observed in bounces of the Wham-O Super-Ball*
can be predicted from the rigid-body equations of motion.” The Super-
Ball is a hard spherical rubber ball. The bounces of a Super-Bail on a
hard surface are almost elastic (i.c., energy-conserving) and essentially
nonslip at the point of contact. As an idealization, we shall assume
kinetic-energy conservation during a bounce. We shall also neglect
gravity in our calculations, though its inclusion does not change the
principal résuls.

We begin with an analysis of a single bounce from the floor. We
denote the initial components of the CM velocity by ¥, and ¥,° and
the initial spin of the ball about the z axis through the CM by w_°,
as pictured in Fig. 5-18. The frictional force f, and the normal force
/, act on the ball only for a very short time duration, Ar. We can
determine the changes in the velocities AV, , A¥, from the linear-
impulse equation (5-103), and the change in spin from the angular-
impulse equation (5-105). We obtain

¥

FIGURE 5-18 Super-Bali bounce from a hard susface,

! Registered trademark of Wham-() Corporation, San Gabriel, Calif.
2 R. L. Garwin, Amer, J. Phys., 37: 88 (1969).

24. One of the Super-Ball examples discussed in the text concerned
a ball dropped straight down with spin. Discuss the subsequent
motion through several bounces,

25. Under what conditions will a Super-Ball bounce back and
forth as illustrated ? How does the spin change?

Y
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