 Significant figures

Significant figures are a way to express the uncertainty in a measurement. The number of significant figures depends on the measuring instrument. The last number reported is an uncertain digit; it is the final significant figure. When you see a number reported, you can determine the number of significant figures using the following rules:

1. Non-zero integers are always significant figures.

2. Leading zeros do not count as significant figures

(0.0025 has 2 significant figures)

3. Zeros between non-zero digits are significant figures.

(0.002005 has 4 significant figures)

4. Trailing zeros are significant if they are to the right of the decimal point.  Trailing zeros may or may not be significant if they are to the left of the decimal point—this depends on the measuring instrument. When reporting these numbers, it is often best to use scientific notation to clarify the significant digits.

Examples:

(0.0040500 has 5 significant figures)

(200.0 has 4 significant figures)

(200 may have 1, 2 or 3 significant figures; written in scientific notation 2 x 102 has 1, 2.0 x 102 has 2, 2.00 x 102 has 3)

    5. Exact numbers are not measurements, so they are assumed to have an infinite amount of significant figures.  Examples of exact numbers are counted numbers and conversion factors. 

Rules for mathematical operations and significant figures:

1. Multiplication/ division

To express an answer in the correct significant figures, the result must have the same number of significant digits as the least precise measurement 


0.080 x 100.7= 8.056; The answer must have two significant figures, so it is correctly reported as 8.1 after rounding.  Rounding should take place only after the operation is completed.

2. Addition/ subtraction

The result has the same number of decimal places as the measurement with the fewest decimal places.

20.42 + 1.322 + 83.1 = 104.842  The answer should have one place past the decimal point. Round to 104.8. Rounding should take place only after the operation is completed.
