
Step 1) 
 
Write down the equation that you wish to  
propagate the uncertainty for.  

Example Problem) 
 
Say you wish to measure the density of a 
cube of metal.  Your basic equation will 
be:                 ρ=m/l³ 
ρ=density 
m=mass 
L=cube’s side length         L 
 
                                                    L 

 Step 2)  
 
Make a list of your measured values. 
 
List the calculated quantity. 
 
 

 
Measured Values: 

M   mass 
L    length 
 

Calculated Value:     ρ 

Step 3) 
Determine the uncertainties in your 
basic measured quantities. Write the 
basic measured values down along with 
their uncertainty. 
 
If you made only single measurements 
you can get your estimates from the 
measuring device.  Say you only 
measured L once and found,  L=1.6 cm. A 
good estimate for your uncertainty in L is 
½ the smallest division on the measuring 
device. Your measuring device only 
measures to tenths of a cm, so ½ (.1cm) = 
.05 cm.  
 
If you made multiple measurements, 
then you will want to average those 
measurements and compute the 
standard deviation. For example, say you 
made 10 measurements of the mass of  
the cube, and the average value for M was 
30.1 g with a standard deviation of .4 g. 
Your uncertainty in M is σ=±.4 g 
 

 
In this example, you are calculating the 
density of the cube by measuring its mass 
and the length of a side.  
 
You will have uncertainties associated 
with your mass measurement and your 
length measurement.  
 
i.e. 
 
L= 1.6 ± .05 cm 
 
M= 30.1 ± .4 g 
 
So my uncertainty in L is σL  
 
σL = ± .05 cm 
 
and my uncertainty in M is σM   
 
σM = ±.4 g 
 
 
 

Propagating Uncertainties Example 

1) All measured quanties have an uncertainty.  

2) When propagating uncertainties work forward toward a solution starting with your 
basic measured values and their uncertainties.  

 

 

 

 

 



 

 
Step 4) Find the Uncertainty in your 
Calculated Value.  Convert to % 
uncertainties if needed. 
 
 
**See the Treatment of Uncertainties 
PowerPoint Reference on the class 
website for the rules of propagation. 
 
 

 
Since  ρ=m/l³   
 
%σρ = √( % σM2  + (3% σL)²) 
 
%σL =( .05 cm/1.6cm) x100= 3% 
 
 %σM = (.4 g/30.1 g)x100=  1.3% 
 
%σρ = √( 1.3 %² + (3(3%))²) = 9% 
 
 
Note what operations are performed in 
the equation. In this example we have 
division and a quantity raised to a power, 
so we need to use % uncertainties.  
 
  

Step 5)  Record the Result                  ρ=m/l³ = 30.1g/(1.6cm)³ 
 
               ρ = 7.3 g/cm³ ± 9% 
 

Step 6) Calculate Nσ   
 
Nσ  = (accepted-experimental)/ σ 

Say the accepted value for the density of 
the metal is  7.7 g/cm³.  Our experimental 
value is 7.3 kg/cm³ ± 9% or 7.3 ± .7 g/cm³. 
 
Nσ = (7.7-7.3)/.7  = .6 
 

Step 7) Compare your experimental 
result to the accepted value. 
 

  So the experimental value for the 
density of the metal is less than 1 
standard deviation away from accepted 
value.  The calculated value agrees with 
the accepted value within the 
experimental uncertainty. 


