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*Precision and Accuracy in Science
- units of measurement follow the International System of Measurement, SI

- example: the metre, the kilogram and the second are base units of the SI 

- metric prefixes are used such as:

	mega-

M

106
	kilo-

k

103
	centi-

c

10-2
	milli-

m

10-3
	micro-

µ

10-6
	nano-

n

10-9


- accuracy refers to how close a given quantity is to an accepted or expected value

- precision refers to the exactness of your measurements; this is directly related to the instruments you use to make the measurements

- For example, a ruler calibrated in millimeters will allow you to make more precise measurements than one that shows only centimeters

Error

- error exists in every measured or experimentally obtained value

- repeating trials helps to reduce but never eliminate random errors (lab technique errors)

- if there are errors with equipment, repeating trials will not reduce this type of error

Percent Error

[image: image4.png]- the amount of error associated with a measurement can be expressed as a percentage which can help you to evaluate the accuracy of your measurement

NOTE: The vertical lines surrounding the fraction mean the absolute value of the expression within the lines. That is the numerical value will not have a positive or negative sign.

Uncertainty
- estimated uncertainty describes the limitations of a measuring device

- for example:

· a meter stick with only centimeters marked on it would have an error of  [image: image1.png]


0.5 cm
· a ruler that includes millimeter divisions would have a smaller error of about [image: image2.png]


0.5 mm ([image: image3.png]


0.05 cm)
Significant Figures

Significant figures are important because they tell us how good the data we are using are.  
For example, let’s consider the following three numbers:

100 grams

100. grams

100.00 grams

· The first number has only one significant figure (namely, the “1” in the beginning).  Because this digit is in the “hundreds” place, this measurement is only accurate to the nearest 100 grams (i.e. the value of what we’re measuring is closer to 100 grams than it is to 200 grams or 0 grams). 
· The second number has three significant figures (the decimal makes all three digits significant, as we’ll discuss later).  Because the last significant figure is in the “ones” place, the measurement is accurate to the nearest gram (i.e. the value of what we’re measuring is closer to 100 grams than it is to 101 grams or 99 grams). 
· The third number has five significant figures (as we’ll talk about later).  Because the last significant figure is in the “hundredths” place, the measurement can be considered to be accurate to the nearest 0.01 grams (i.e. the value of what we’re measuring is closer to 100.00 grams than it is to 100.01 or 99.99 grams). 
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