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Abstract

Newton's Second Law describes that the sum of all forces acting on an object is equal to the mass of that object times its acceleration (F=ma), and we used that law to measure the acceleration due to gravity.  After determining the mass of a cart, we added a 1kg mass to the cart (resulting in a mass measurement of 1.093 ± .002 kg)  and placed it on an inclined plane.  The angle of the plane was adjusted until the cart would stay at rest when not moved, but when started moving would remain at a constant velocity, thereby obeying Newton's First Law.

Once this state was achieved, the angle that the plane was laying at was recorded as 12 ± 3 degrees.  Laying the track for the cart level, we pulled the cart along at as close to a constant velocity as possible, measuring the amount of force required to do so.  After recording 4 trials (2.69 N, 2.52 N, 2.39 N, 2.54 N) we recorded the force used as 2.54 ± .06 N.  Using these measurements we calculated g, using the formula

g =
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m∗tantheta


to be 11 ± 3 m/s2. This value was found to be within .81 standard deviations of the value computed in Lab 2 (9.6 ± .1 m/s2) and .51 standard deviations of the value computed in Lab 1 (9.45 ± .04 m/s2), indicating it is consistent with those previous measurements.
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