THEORETICAL PROBLEMS

Problem 1

The figure 1.1 shows a solid, homogeneous ball relilgefore falling to the floor its center of mass is
at rest, but the ball is spinning with angular velogityabout a horizontal axis through its center. The
lowest point of the ball is at a heidinabove the floor.

Figure 1.1
When released, the ball falls under gravity, and rebotmdsiew height such that its lowest point is now
ah above the floor. The deformation of the ball and tlerflon impact may be considered negligible.
Ignore the presence of the air. The impact timapalgh, is finite.

The mass of the ball ig, the acceleration due the gravitygishe dynamic coefficient of friction between
the ball and the floor igx, and the moment of inertia of the ball about thegigxis is:
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You are required to consider two situations, in the, fire ball slips during the entire impact time, and in
the second the slipping stops before the end of thadtrtime.

Situationl: slipping throughout the impact.

Find:

a)tan® , whered is the rebound angle indicated in the diagram;

b)the horizontal distance traveled in flight between its¢ &nd second impacts;
¢)the minimum value ab, for this situations.

Situationll: slipping for part of the impacts.

Find, again:

a)tano;

b)the horizontal distance traveled in flight between its¢ &nd second impacts.
Taking both of the above situations into account, skibitetvariation of tai® with wo,



