Notes on error (uncertainty)
Remember on a single measurement of length the estimated uncertainty is as follows
	instrument
	Estimated uncertainty

	rule
	1mm

	vernier
	0.1mm

	micrometer
	0.01mm


1. A single reading on a rule of 20.1 cm becomes 20.1± 0.1 cm when the uncertainty is taken into account’
If you take several readings of length the uncertainty is half the spread of results

e.g. measuring a length of wire by four students gave these results:


	Measurement of length of wire (cm)

	10.2

	10.4

	10.6

	10.5

	


So we  can write  

2. mean value± the uncertainty
   in this case  


10.4 ± 0. 2mm

----------------------

Percentage uncertainty

The percentage uncertainty is simply 



estimated uncertainty___________ x 100                                      







measured value  (the mean value in the second case)




So in 1 above    the percentage uncertainty is  ( 0.1/20.1) = 0.5%    

The value can be written as 20.1±0.5%
In 2 above the percentage uncertainty is           (0.2/10.4) = 2.0%
The value is written as


 10.4 ± 2.0%
Notice the percentage uncertainty is written to the same number of significant figures as the reading
When multiplying or dividing quantities the percentage uncertainties are added
So if we multiply 1 by 2  
20.1 x 10.4 = 209.04  ie 209 to 3 significant figures     

Adding the percentage uncertainty:   0.5 + 2.0 = 2.5%
So the final figure is written as              209   ±   2.5%   cm
The spread of results is   10.6 -10.2 cm = 0.4cm





The uncertainty is half the spread = 0.2cm 














