Percentage Uncertainties

· Clearly a ± 1mm uncertainty in a length of 12mm has more effect than a ± 1mm uncertainty in a length of 123mm!  

· And a ± 0.1mA uncertainty in a current of 0.5mA is more worrying than a 
± 0.1mA uncertainty in a current of 50.0 mA.

· This is why we work out the percentage uncertainty of a measurement.

· Percentage uncertainty =     actual uncertainty     (  100%

              value of measurement

Combining uncertainties.

· When measurements are multiplied together or divided you add their percentage uncertainties to get the net effect.

· If a measurement is raised to a power then you multiply the percentage uncertainty by the power.

· Using these rules enables you to work out the overall percentage uncertainty in a quantity that you have calculated from your measurements.

· This can then be converted back into an actual ± value of uncertainty in your final value if required.

Uncertainties in gradients.

· If there is very little scatter in your points, so that you can be pretty certain of the position of your best fit line, then the percentage uncertainty in your gradient is simply due to your precision in measuring the lengths of the sides of your triangle. (Which is why you need a big triangle!)

· So look at the actual lengths of the horizontal and vertical sides of your gradient triangle; assume that you can measure them to a precision of ± 1mm; work out the corresponding percentage uncertainty for each side; then add those 2 percentage uncertainties together to get the percentage uncertainty in your gradient.
· If there is a lot of scatter then you should probably draw another possible best fit line at a steeper/shallower angle and compare its gradient with that of your original line to give you the likely uncertainty (→ percentage uncertainty).
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