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Measuring g by Ruchhardt’s Method 





�EMBED PBrush���


Drop a steel ball of mass m down an exactly fitting glass tube of cross sectional area A, into a large sealed flask of volume V0, containing air at atmospheric pressure P0. The gas in the flask will be compressed and exert an upward force on the ball.





Apply Newton’s 2nd law to the ball: �EMBED Equation.3���


where y is the vertical distance from the point at which the ball is released. The positive direction of y is upward.


�EMBED Equation.3���,  and since �EMBED Equation.3���,  and


�EMBED Equation.3���. Then, we get,


�EMBED Equation.3���,  and  DV = Ay,  so


�EMBED Equation.3���


�EMBED Equation.3���


�EMBED Equation.3���





Let �EMBED Equation.3���,  so,  �EMBED Equation.3���.


Finally, change the origin so that  �EMBED Equation.3���. This shifts the origin to the equilibrium position of the ball. Then,





�EMBED Equation.3���.





This is simple harmonic motion about y’ = 0,  so,





�EMBED Equation.3���,  and finally  �EMBED Equation.3���.





We need to measure T, the period of the motion, to determine g.


�EMBED Equation.3���





The values of the constants in the equation above are:


		m = 1.67 × 10-2 kg


		V0 = 1.09 × 10-2 m³ » 10 L


		P0 = 1.01 × 105 N/m²


		A = 2.01 × 10-4 m²  	(diameter = 16 mm)








Record the data taken in class here.





























	Taverage =____________s





Use the data collected in class to find g.





























         g = _________________








Turn the paper over. There is more on the back.














