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DISCUSSION ON THE BALL IN THE BOWL

ZHAOQO Degang LU Xingyu SONG Zeliang
(School of Physics, Huazhong University of Science and Technology, Wuhan, Hubei 430074)
Abstract In the teaching of College Physics, authors encounter a problem about a small ball
moving in a smooth hemispherical bowl. The conventional solution is to use the conservation
of one component of angular momentum as well as the conservation of mechanical energy.
For

the freshmen who study the angular momentum for the first time, they can’t understand this

However, this method can’t demonstrate the details about movement of the small ball.

method intuitively and deeply. In this paper, the motion of small ball is decomposed in the
horizontal plane and the vertical direction, and the force on the small ball, the change of veloc-
ity , the transformation of energy and other problems are systematically analyzed. In addition,
the motion trajectory of the small ball is given by numerically solving the LLagrange equations.
In this method. the small ball’s moving process is demonstrated in detail, which offers a more
intuitive and clearer physical vision.

Key words conservation of angular momentum; conservation of mechanical energy; lLagrange
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