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MEASUREMENT OF GRAVITY ACCELERATION BY AIR TRACK
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Abstract In the experiment of measuring the acceleration of gravity on the air track, the the-
oretical approximation, that the instantaneous velocity of the slider movement is replaced by
the average velocity, brings an inevitable systematic error to the acceleration measurement. In
this paper, the control variable method is used to study the influence of four parameters on the
system error such as the width of the light barrier d, the distance L. between the first photoe-
lectric gate and the position where the slider is released., the distance S between the two pho-
toelectric gates, and the inclination angle 6 of the air track guide. Study results show that the
value of d has the greatest impact on the system error, and the larger the d, the greater the
impact; L has the second the impact on the system error, and the larger the L, the smaller
the impact; S has a smaller impact on the system error, and the larger the S, the smaller the
impact; in the ideal case without considering the resistance of the slider movement, ¢ has no
effect on the system error; this approximation causes the measured value of gravitational ac-
celeration to be larger than the true value. In the experiment, it is a better choose of parame-
ters to reduce the system error that values of d. L, and S are less than lcm, greater than
20cm and more than 40cm respectively.
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