Significant Digits

     Representing a number to the correct number of significant digits is important since any number published in a scientific report implicitly implies a certain experimental resolution.  In other words, if you report a length of 1.000 mm, you are asserting not just that the length was one millimeter, but also that your measuring device had a resolution of thousandths of a millimeter.  So, if you display too many digits, you are making a misleading assertion about the accuracy of your measurement.

Determination of the Number of Significant Digits in a Measured Quantity:

The number of significant digits in a measured number is determined by the resolution of the measuring equipment and by the magnitude of the quantity measured.

Examples:

A ruler with 0.1 mm accuracy is used to measure a one millimeter long sample.


The result is: 1.0 mm  0.1 mm.  (The quantity 1.0 mm has 2 significant digits).

The same ruler is used to measure a ten-centimeter long sample.


The result is:  100.0 mm  0.1 mm (The quantity 100.0 mm has 4 significant digits).

Vernier calipers with 0.05 mm accuracy are used to measure the one millimeter sample.


The result is:  1.00 mm  0.05 mm (The quantity 1.00 mm has 3 significant digits).

Propagation of Significant Digits in a Calculation:
1.  Adding/Subtracting
The number of significant digits in the result is determined by the operand with the least number of significant digits after the decimal point.

Examples:


2.005


1.954


  .04

           -0.43
        +13.2415

            1.52
           15.29

2.  Multiplying/Dividing or Other Operations (exponeniating, etc.)

The number of significant digits in the result is the same as the smallest number of significant digits in any of the operands.

Examples:


2.005 × 1.04 × (3.2 × 102) = 6.7 × 102  (Note:  Writing the result as 670 is ok, but it is 







somewhat ambiguous whether or not the zero







is supposed to be significant.  The use of 







scientific notation avoids this ambiguity).


sin(1.2 π) = -0.59

(over)

Using extra digits in intermediate steps of a calculation to avoid round-off error.
     One may use an extra digit in intermediate steps to avoid error due to repeated round-offs. (Note that one or at most two extra digits is plenty; using all eight digits displayed by the calculator is always a waste of time).

     If you use extra digits, this should be done in a part of your report designated for calculations.  In the section of your report where you provide answers to the questions, the reported numerical values must have the correct number of significant digits.

