Uncertainties in Physics

There are two types of uncertainties (often called ‘errors’) in physical measurements:

· Random uncertainties – these can cause a measured value to be either higher or lower than the true value and affect all measurements differently.

· Systematic errors – these are often caused by an instrument giving a reading that is consistently incorrect by a fixed amount. It affects all measurements by the same amount.

Finding the thickness of paper 

Use a micrometer to find the thickness of a single sheet of paper.

	Thickness 1 (mm)
	Thickness 1 (mm)
	Thickness 1 (mm)
	Mean value (mm)
	Instrument zero error
(mm)
	Corrected value
(mm)
	Uncertainty
(mm)

	
	
	
	
	
	
	


Calculate the % uncertainty in the Corrected value
% uncertainty = 

So thickness of one sheet = …………………………….. mm +/- ………………. %

Now repeat the process for 10 sheets. Divide your final answer by 10 to get the thickness of one sheet.
	Thickness 1 (mm)
	Thickness 1 (mm)
	Thickness 1 (mm)
	Mean value (mm)
	Instrument zero error
(mm)
	Corrected value
(mm)
	Uncertainty
(mm)

	
	
	
	
	
	
	


% Uncertainty = 
Value of thickness of one sheet = …………………………………….. mm  +/- …………….%
Finding the time period of a mass on a spring

In this case the most significant uncertainty is likely to be the random variation caused by your reaction time.

Measure the time for one complete oscillation.

	Time 1 (sec)
	Time 2 (sec)
	Time 3 (sec)
	Mean time (sec)
	Range (sec)
	Spread (sec)

	
	
	
	
	
	


% uncertainty = 

So mean time = ………………………………………. +/- ……………………………%.

To reduce the effect of human reaction time it is common to time 10 oscillations rather than 1, then divide by 10 to get the time for 1 oscillation.

	Time 1 (sec)
	Time 2 (sec)
	Time 3 (sec)
	Mean time (sec)
	Range (sec)
	Spread (sec)

	
	
	
	
	
	


% uncertainty = 

Time for 1 oscillation = ……………………………………………………… +/- …………………………%
