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Experimental Study and Theoretical Analysis of Rebounding Capsule
HAN Ji-ning ,WEI Wei *,MA Xiao—dong
(Xinjiang Key Laboratory for Luminescence Minerals and Optical Functional Materials,
School of Physics and Electronic Engineering , Xinjiang Normal University , Urumqi , Xinjiang ,830054 , China)

Abstract: Rebounding Capsule, this topic comes from the 34th International Young Physicists’ Tournament
(IYPT) , and it is also one of the topics of the 2021 China Undergraduate Physics Tournament (CUPT). According
to the conservation of energy, due to the influence of air resistance, when a spherical object is in free fall, the
height of rebound can never exceed the initial height. However, because of the initial rotation velocity of the
capsule—shaped object, it is possible to exceed the initial height after rebound. This paper analyzed this phenomenon.
First, this paper simplified the life problem of "rebounding capsules" in mathematics and physical modeling.
Second, after repeated experiments and analysis of the experimental phenomenon according to the physical model , it
is concluded that the maximum height of rebounding capsules after rebounding can exceed the initial height
because of the mutual transformation between rotational energy and kinetic energy. Third, the maximum height
of rebounding capsules after rebounding was quantitatively calculated. Fourth, the calculation results was verified
by computer programming simulation. Finally, the error was analyzed and the study was summarized.

Keywords: Conservation of energy ; Rotational kinetic energy ; Rebound height ; Angular momentum theorem



