Department of Physics and Astronomy

First Year Astronomy Lab

Uncertainty Calculations
Reference Guide

	Function
	Uncertainty
	Example (a = 41.2 ± 1.6, b = 3.02 ± 0.43)
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	44.2 ± 1.7

38.2 ± 1.7
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	124 ± 18

13.6 ± 2.0

	z = xn
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	28 ± 12

6.42 ± 0.12

	z = ln x
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	3.72 ± 0.04

	z = f(x)
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	sin a°
= sin(0.719±0.028 rad)
	0.659 ± 0.021
(0.021 = 0.028 cos a°)

	z = f(x)
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	sin a°
log10 b
	0.659 ± 0.021
0.48 ± 0.06


Notes

1. Quote uncertainty to no more than 2 significant figures.  For final results, most people would quote 2 significant figures if the first figure is 1 or 2, and 1 sig. fig. otherwise: 4.324 ± 0.012, but 4.32 ± 0.04.  For intermediate results, it is reasonable to keep 2 sig. fig. to guard against rounding errors.

2. Quote the value to the same number of decimal places as the uncertainty: 4.324 ± 0.012, 4.32 ± 0.04, 4.3 ± 1.2.  If the number is to be expressed in scientific notation, use a common exponent: (4.324 ± 0.012) × 108, not 4.324 × 108 ± 1.2 × 106.  Confusion may arise if there is a trailing zero (is ±20 one significant figure or two?); scientific notation helps in this case (±0.2 × 102 is definitely one sig. fig.; ±0.20 × 102 is definitely two).
3. The “brute force” method (last row of table) always works: if in doubt, do it that way.

4. What to do if z = f(x,y), i.e. a function of two variables:

(i) Calculate the uncertainty in z caused by the uncertainties in x and y separately:
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(ii) Take the square root of the sum of squares:
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5. It is possible to quote asymmetric errors, e.g. 
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.  This should only be necessary if the fractional error is large (30% in this case).  It makes further manipulation of the uncertainties awkward, so don’t do it unless the upper and lower error bars are significantly different.
* Note: this formula does not apply to z = log10 x!
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