Physics Lab: Precision, Error, and Percent Error
Name__________________________________











Date________

In this lab, the focus is not on getting a perfect answer, which is impossible, but rather on knowing exactly how imperfect your answer is.  It is important for scientists to know how precise an answer is so they can know which experiments to trust, and whether two different experiments yield data that agree with each other.

Purpose: Measure a quantity as precisely as possible, and calculate the amount of uncertainty due to limitations of the measuring devices (NOT due to human error or carelessness).

Pre-Lab Question:  

1) A student measures the mass and volume of a sample of metal, and records a volume of 480 mL, and a mass of 1120 g.  Calculate the maximum and minimum possible mass and volume, and the maximum and minimum density.

Procedure: Measure the density of a large steel ball, a small steel ball, and a ping-pong ball.  For each original piece of data you record (diameter, for example), record the measurement as precisely as possible, and include the range of uncertainty, or margin of error.  This range depends on the precision to which you measured the quantity.  
Data: Record carefully.  Include units and uncertainties.

Suggested table format:

	Ping Pong Ball
	Mass
	Margin of error (%)
	Diameter
	Margin of error (%)
	Radius
	Volume
	Margin of error (%)
	Density
	Margin of error (%)
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	Large Steel Ball
	Mass
	Margin of error (%)
	Diameter
	Margin of error (%)
	Radius
	Volume
	Margin of error (%)
	Density
	Margin of error (%)

	max
	
	
	
	
	
	
	
	
	


Results: Calculate the most accurate densities that you can, and also calculate the margin of error, based on the largest and smallest density which could be obtained using your original data and its margin of error.  It is strongly suggested that you use a spreadsheet program such as Microsoft Excel or the OpenOffice equivalent to do the calculations.
Conclusion: Summarize your data and results.  Include suggestions about how to minimize error (assuming that you are limited to the standard tools we have at school, and that you can not change the limitations of human perception.)

Calculations: 
1) A cylindrical pool has a depth of 1.15 meters, and a diameter of 4.50 meters.  Calculate the largest and smallest possible volumes based on these data.
2) The base of a ladder is placed 0.92 meters from a wall.  The ladder leans against the wall at an angle of 78 degrees above horizontal.  What are the maximum and minimum heights at which the ladder could touch the wall? 
Extra Credit: An intravenous drip at a hospital allows drops to pass through from a bag of solution which has a drug concentration of 475 mg per liter.  A technician finds that the drops have a diameter of 3 mm and it takes 53.2 seconds for 100 drops to pass through.  Calculate the maximum dosage rate of the drug in mg per hour.  (Hint: set up the calculation using factor labels first, and note the diameter.)
