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Abstract

The law of conservation of energy states that the sum of the initial kinetic and potential energy of a system is equivalent at all times as long as no outside forces act upon it.  Using this law, we measured the acceleration due to gravity.  By assuming that this energy is equivalent to some constant, and the potential energy due to gravity of a system is mgh (m = mass, g = gravitational constant, h = height), and the highest the potential energy reaches is at its highest point, we can write this system as

.5mv2  mgh = mg

or

v2 = 2g(hmax - h)

By launching a cart up a ramp and letting gravity bring it back to its starting point, we determined values for the highest height, as well as retrieved a number of measurements taken at points along the cart's path.  Using the second relation above, the velocity at each of these points was computed and plotted against the difference between those velocities squared and the distance from the “top” of the run, resulting in a regression whose slope was twice gravity.  Using this regression, g was found to be 10.30 ± .04 m/s.  This measurement was found to be consistent with the measurements from “Determining g with the Work-Kinetic Energy Theorem” and “Determining g with Newton's 2nd Law + Friction”, but inconsistent with the measurements from “Determining g with Projectile Motion” and “Measuring the Acceleration Due to Gravity with Free Fall”.

