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Errors and Uncertainties 

in measurements and 
in calculations 

Types of Experimental Errors: 

Â Random Errors :  
Â A result of variations in the performance of the 

instrument and/or the operator  

Â Do NOT consistently occur throughout a lab 

Â Some examples: 
Â Vibrations or air currents when measuring mass 

Â Inconsistent temperature (i.e. of the air) throughout a 
lab 

Â Irregularities in object being measured (i.e. the wire 
is not the same thickness at all points along its 
length) 

Â Human parallax error 

Types of Experimental Errors: 

ÂSo what can be done about random 
errors? 

ÂDonôt rush through your measurements!  Be 
careful! 

ÂTake as many trials as possibleðthe more 
trials you do, the less likely one odd result will 
impact your overall lab results 
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Types of Experimental Errors: 
ÂSystematic Errors : 
ÂErrors that are inherent to the system or the 

measuring instrument 

ÂResults in a set of data to be centered around 
a value that is different than the accepted 
value 

ÂSome Examples: 
ÂNon-calibrated (or poorly calibrated) 

measuring tools 

ÂA ñzero offsetò on a measuring tool, requiring 
a ñzero correctionò  

Â Instrument parallax error  

Types of Experimental Errors: 

ÂWhat can be done to reduce these? 

ÂUnfortunately, nothingéHOWEVER: 

ÂWe can account for the systematic errors 
sometimes: 

Âi.e. if thereôs a zero offset, make sure all your data 
has been adjusted to account for that.  

ÂRecognizing systematic errors will impact the 
size of your absolute uncertainty  (more 
details soon J) 

�$�U�H���W�K�H�V�H���³�H�U�U�R�U�V�´�" 

ÂMisreading the scale on a triple-beam 
balance 

Â Incorrectly transferring data from your 
rough data table to the final, typed, 
version in your report  

ÂMiscalculating results because you did not 
convert to the correct fundamental units  

ÂMiscalculations because you use the 
wrong equation 


