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How Wide is the Lecture Hall?

A Study of the Precision of the Meter Stick

Description:  Students are asked to volunteer to measure the width of the lecture hall using meter sticks.  Data is pooled and the mean and standard deviation is calculated.

Concept:  The number of significant figures in a measurement is related to the precision of the measurement.

Materials:
· 5 meter sticks

· Student volunteers

Procedure:

Designate area from where to where to be measured.

Pick 5 students to measure the area with meter sticks.

Pool the 5 measurements. 

Calculate the mean and standard deviation:

standard deviation (sd) = 
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x = mean

xi = a particular value of a measurement

d = xi - x = deviation

N = the number of measurements

To determine the number of significant figures that the mean can have according to the

precision of the measurements:


1. Add and subtract the sd from the mean.


2. Compare the resulting two numbers.


3. Significant figures = the # of numbers that the two have in common +1.

ex.  If the mean width of the lecture hall was calculated to be 12.672 meters and the sd was calculated to be +/- 0.048 meters then...

12.672 - 0.048 = 12.642 meters

12.672 + 0.048 = 12.720 meters
The two numbers in bold have two numbers in common, 1 and 2.  This means that there are two certain numbers in the measurement.  If we add the one uncertain number allowed in a measurement, we have 3 significant figures.

...the mean should have 3 significant figures according to the precision of the data.  Thus, 

the width of the lecture hall according to the precision of the measurements is 

12.7 meters.

Notes:  
This demonstration has been done previously in C101 and C105. 

I think it would be particularly effective in C117 lectures.
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