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MULTI-METHOD RESEARCH ON SYSTEM ERROR CAUSED BY

AVERAGE SPEED APPROXIMATE TO INSTANTANEOUS SPEED
—TAKING THE EXPERIMENTAL DESIGN OF MEASURING GRAVITY ACCELERATION BY
INCLINED AIR CUSHION GUIDE RAIL METHOD AS AN EXAMPLE

SONG Yanmin WANG Jichang WANG Yifan YU Yongjiang MA Xiaoguang
(School of Physics and Optoclectronicss Ludong University, Yantai» Shandong 264025)
Abstract In the application of the acceleration calculation formula of uniform linear motion,
the most basic physical concept is that there is a one-to-one correspondence relationship be-
tween several physical quantities. In the experiment of measuring the acceleration of gravity
by the inclined air cushion guide rail method, the instantaneous velocity of the slider move-
ment cannot be measured accurately, and can only be replaced by the average velocity, which

causes the one-to-one correspondence relationship between the physical quantities required in
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the application of the formula to be destroyed, resulting in Insurmountable systematic error.
In this paper, two experimental scenarios of uniform acceleration and uniform deceleration lin-
ear motion are designed, and the systematic errors of different experimental scenarios are
studied by various methods such as control variable method, mathematical analysis method
and image method. The system error analysis is connected with the construction of the physi-
cal concept, and the influence of parameters such as the width d of the light barrier is ana-
lyzed, the distance L from the first photogate when the acceleration situation slider is released
at rest, the distance M from the second photoelectric gate when the slider is stationary in the
deceleration scenario, the distance S between the two photogates and the inclination angle 0 of
the air cushion guide rail to the system error is analyzed. The research shows that the parame-
tersof d, S, L or W all affect the system error. The research shows that thed, S, L or W
parameters all affect the system error: the value of d is the main factor causing the system er-

ror; the 0 parameter has no effect; the application of formula (1) to calculate the acceleration

of gravity is more accurate.

Key words physical concepts; average speed; instantaneous speed; systematic error
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