PH203 Lesson 9: Introduction to Uncertainty [Fade]
Learning Objective
9.1: Describe four factors used to estimate the uncertainty of a measured quantity.
1. quality of the measuring instrument

2. nature of the quantity being measured
3. the ability of the individual making the measurement
4. the conditions under which the measurement is made
9.2: Calculate the uncertainty of a quantity using the least precise measurement
The least precise measurement technique is using the relative uncertainty of the least precise measurement as the relative uncertainty of the calculated value.  This simple technique is very useful when the calculated value is a function of several measured quantities, and one of those measured quantities has a relative uncertainty that is much larger (at least an order of magnitude) than the relative uncertainties in the other measured values. 

   a)  To compute the absolute uncertainty of the calculated value, calculate the relative uncertainty of each of the experimentally measured values from which the calculated value is derived.  Compare these relative uncertainties and select the largest, i.e., the relative uncertainty of the least precise measured quantity.  Remember that when comparing relative uncertainties you can keep two significant figures.  Assume that the relative uncertainty of the calculated value is the same as this largest relative uncertainty of the measured values.  Knowing the relative uncertainty in the calculated value, find the absolute uncertainty by multiplying the calculated value by this relative uncertainty.


   b)  Example:  Consider a measurement of the acceleration due to gravity using a simple pendulum.  Using the equation, 
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(6-11)
the acceleration due to gravity, g, can be calculated if the length of the pendulum, l, and period, T, are measured.

If the measured length is (18.0 ± 0.4) cm (0.022 relative uncertainty) and the measured period is (0.852 ± 0.001) s (0.0012 relative uncertainty), then the acceleration due to gravity is 
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Since the length is the least precise measured quantity and its relative uncertainty is larger by an order of magnitude, the relative uncertainty of the acceleration due to gravity is estimated to be equal to the relative uncertainty of the length.  The calculation to estimate the absolute uncertainty would then be
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