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Brachistochrone solution of electric ball in
electromechanical coupling field

LIU Jian-lin, NIE Zhi-xin, LI Guang-shuai

( College of Transport & Storage and Civil Engineering in China University of Petroleum, Qingdao 266555, China)

Abstract: The brachistochrone of an electric ball in the electromechanical coupling field was investigated according to varia-

tional method, and the corresponding governing equation ( Euler-Lagrange equation) was derived. For the two-point value

problem with strong nonlinearity, the shooting method was adopted, and the fastest dropping lines of the electric ball were ob-

tained when the direction and intensity of the electric field were changed. At the same time, when the brachistochrone is a

linear line, the relation between the direction and intensity of the electric field was discussed in detail. Furthermore, the total

consuming time of the fast dropping in this case was calculated. The results indicate that the brachistochrone of an electric

ball can be modulated quantitatively by the external field.
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Fig.1 Schematic diagram of brachistochrone
of electric ball in electromechanical
coupling field
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Fig.2 Brachistochrone of a ball as electric field
intensity changing but direction of electric field given
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Fig.3 Brachistochrone of a ball as direction of
electric field changing but electric intensity given
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Fig.4 Dependence relationship of electric field
intensity and direction when brachistochrone
being a line of two ends fixed
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Fig.5 Dependence relationship of electric field
intensity and final point when brachistochrone
being a line and field direction given
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Fig.6 Dependence relationship of dropping time
and direction of electric field intensity when
brachistochrone being a line
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