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Abstract

The objective of this research is to study the movement of vertically moving particles
under the Earth's gravitational field in the absence of air resistance and with air resistance as
a function of speed. and calculate vertical velocity and displacement as a function of time
using Newton's second law. The research results, we found that the velocity of particle (v(t))
was directly proportional to the vibration frequency (f) and damping coefficient (4). On the
other hand, it is inversely proportional to the increase in the initial external force (f,). When
the vibration frequency is increased, i.e. f=0.6Hz, f=0.7Hz, f =0.8Hz and the damping
coefficient increases, i.e. 4=0.200, 1=0.202, 1=0.204 , we found that the speed of the
particles also increases. When the initial external force was determined to increase, i.e.
f,=12.1, f,=12.4, f,=12.7 , we found that the speed of the particles decreased. Considering
the graph of the relationship between V(t) and t. In the part of the displacement of the
particle (x(t)) is proportional to f, but inversely proportional to f, and 1. When f was
increasing ( f=0.11Hz, f =0.14Hz, f =0.17Hz ) , we found that the displacement of the
particle increases. And when the 4 was increasing (4=0.200, 1=0.202, 1=0.204), and the
was increasing ( f,=12.0, f;=13.0, f,=14.0), we found that the displacement of particle

decreases. Considering the graph of the relationship between X(t) and t.

Key words: motion of particles moving vertically under the Earth's gravitational field,

air resistance, frequency of vibration, Initial of external, damping coefficient
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