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FIGURE 11-15 A symmetric top with its bottom tip fixed rotates in a gravitational -
field. The Luler angles relate the x/- (lixed) axes with the x, - (body)
axes. The angle i represents the rotation around the x; symumetry
axis, :
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velocity must have opposite signs at § = 6, and 6 = 0. H_arm_ the nutational-

(a) (b) (c)

FIGURE 11-17 The rotating top also nutates between the limit angles 6, and 6. In
(a) ¢ does not change sign. In (b) ¢ does change sign, and we see

looping motion. In (¢) the initial conditions include 6 = ¢ = 0; this
is the normal cusp-like motion when we spin a top and release it.

8, > /2, the fixed tip of the top is at a position above the center of mass. Such motion is possible,
example, with a gyroscopic top whose tip is actually a ball and rests in a cup that is fixed atop a

lestal. |



