Chemistry 11




Problem Set 1.2:  Significant Figures


In any properly made measurement, the last recorded digit is a ‘guesstimate’ of a fraction of the smallest scale division.  Because of this, it is uncertain.  Chemists have decided that it is reasonable to be able to make a guesstimate of 1/5 (or 0.2) of the smallest scale division (the space between the lines).  Because it is reasonable to be able to do this, when recording a value, you should record your best guess and also record an uncertainty of ± 0.2 of the smallest scale division (the smallest marking shown on the apparatus times 0.2).

Use the following as an example:

If we were to measure the length of the black line and report it correctly, we should be able to say something more than that it is a little over 10.5 cm.  Here is how it is done.

The smallest scale division here is 0.5 cm (each of the lines are 0.5 cm apart) so our error should be listed as 1/5 of 0.5 cm, which is 0.1 cm.

In this case, we would report the value to be 10.6 cm ± 0.1 cm.  

This value tells the person reading your data that you are absolutely sure that the actual length of the line is somewhere between 10.5 and 10.7 cm long.  You are, however, guessing a bit on the .6 part.  In other words your uncertainty is in the tenths place holder.

Therefore, all digits (including the last digit with its uncertainty) in a measurement are significant.  This would all be simple except for the fact that a zero can perform 2 functions:



- it can be a digit



- it can be a placeholder, and as a place holder it is not a significant digit


1 000 mm       


0.0025 kg


207 s


0.700 m
All the bold zeros are formal or place holding and are, therefore, NOT SIGNIFICANT.

Underlined Zeros between two other digits or at the end of a number after the decimal ARE SIGNIFICANT.

A second method of deciding whether or not a zero is significant is to list the scientific notation of that number.  In this way, the zero's which are placeholders are not used.

eg.
1000
is written as
1x103 (one significant digit)


0.001
is written as
1x10-3 (one significant digit)


1020
is written as
1.02x103 (three significant digits)

Indicate the number of significant digits in each of the following measurements:

(decide which of the zero's listed are placeholders only and which must be present due to actual measurements.)

1.1 - 300 cm



1.2 - 0.000 069 W


1.3 - 7 000.0 J

1.4 - 0.004 500 s


1.5 - 1.007 0 C


1.6 - 50 300 m

1.7 - 6.00 x 106 MHz


1.8 - 1054 x 106 mm


1.9 - 0.04 x 103 s
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