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Significant Figures 
Introduction 
In science in general and hence in chemistry, we are going to handle two kinds of numbers. They are: 
(1) numbers that are counted  
(2) numbers that are measured.  
 
These two categories of numbers are different in their nature, precision, and accuracy. 
 
Numbers that are counted 
Numbers that are counted have exact values. All exact numbers are accurate and therefore all the place values in the 
counted numbers are significant. We do not round them up and we have to report them as they are. In other words, every 
individual number in a counted number is a significant figure. Therefore, numbers that are counted are said to have an 
unlimited number of significant figures and we report them as they are. 
 
Numbers that are measured 
 
Numbers that are measured are usually obtained using measuring devices. The simplest device for measurement 
is the ruler. In the 30-cm or 1-foot ruler, which we very commonly use, we often measure lengths that are to be 
taken in decimal places. For example, if you measure 6.2 cm on a ruler, it could be 6.21 or 6.18 or 6.22 or 6.19 
cm. With the obtained value of 6.2 cm, you are not sure which value is actually the distance. So you end up with 
non-exact values with ruler and it is the same case with all measuring devices. In other words, measuring devices 
usually provide us with Non-Exact values. When we are handling non-exact (measured values), we have to know 
how much of the value you have gotten from the instrument is actually significant.  
 
For example the 30-cm ruler provides us with four ranges and we have three different significant figures: 
 
Range 1: If you measure 0.1 cm to 0.9 cm, the ruler provide you with one significant figure. 
Range 2: If you measure 1.0 to 9.9 cm, the ruler provides you with two significant figures. 
Range 3: If you measure, 10.0 cm to 29.9 cm, the ruler provides you with three significant figures. 
Range 4: If you measure, 10 cm to 30 cm, the ruler provides you with 2 significant figures. 
 
On the other hand, if you take a 2 meter-stick ruler, you will have five ranges and four different significant figures: 
 
Range 1: If you measure 0.1 cm to 1 cm, the ruler provide you with one significant figure. 
Range 2: If you measure 1.0 to 10 cm, the ruler provides you with two significant figures. 
Range 3: If you measure, 10.0 cm to 100 cm, the ruler provides you with three significant figures. 
Range 4: If you measure, 100.0 cm to 199.9 cm, the ruler provides you with four significant figures. 
Range 5. If you measure 100 cm to 200 cm, you have three significant figures 
 
So, for a given instrument, depending on the scale, you can get different significant figures for the measured 
value. 
 
Here after, in our discussion, we are going to call Significant Figures as SIGFIGS 
 
What is the purpose of SIGFIGS? 
 
In our class, we discussed that Non-exact values are precise and we need to repeat the 
measurements until we get three consecutive values the same. We called such consecutively 
repeated values as Concordant Values.  So if you are using a ruler to measure a length which is 
5.5 cm, then you will repeat the measurement to see that you have 5.5 cm in at least three 
consecutive measurements. If your lab partner uses a millimeter scale to measure the length of the 
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same specimen that you measured, then he is going to get values that will have the second 
decimal place: 5.49 or 5.01, or 4.48, or 5.02 cm. If you and your friend are going to put together 
your data to report the length for your six measurements of length, then your friend has to round up 
his results to one decimal place and pool up the data with you. 
 
Therefore, SIGFIGS help us in the effective reporting of our measured data, from our measuring 
devices. 
  
In other words, SIGFIGS help us to know how precise the measuring device we used for our 
measurements were therefore help us understand the level of accuracy associated with our data, 
and how well we can pool data of similar kind from different instruments. 
 
Non-zero numbers and Zeros in the SIGFIG Process 
 
You need to understand that all Non-Zero numbers (that is numbers 1 to 9 wherever they are 
present in a measured number) are counted as significant figures. 
 
Zeros become counted or not in a significant figure depending on what type of zero it is. So in 
SIGFIGS, zeros are our real heroes.  
 
Types of Zeros 
 
There are four types of zeros; they are: 
 
Leading zeros 
Middle zeros 
Tail Zeros 
Trailing Zeros after a Decimals  
 
Rules for Zeros in SIGFIGS 
 
Leading Zeros 
Leading zeros precede a non-zero number. Leading Zeros always do not count in SIGFIG. They 
will count in SIGFIG, only when they lead a number after a decimal point which immediately follows 
a number that is greater than zero. For example: 8.00067, 80.0067). 
 
Middle zeros 
Middle zeros are also known as Captive Zeros or Sandwich Zeros. These zeros occur in between 
two non-zero numbers. Middle zeros always count in SIGFIGS.  
 
Tail Zeros 
Also called Tail or Terminal Zeros, the Tail zeros do not count in SIGFIGS. They will count if: 
(i) they follow a non-zero number which is immediately followed by a decimal point.  
(ii) if they follow a decimal point which follows a number that is 10 or a multiple of 10. 
 
Trailing Zeros after a Decimal Point 
These often called as TZADS always count wherever they are after a decimal point (leading, 
middle, or trailing positions) but one exception is: the TZADS do not count if they are in a leading 
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position after a decimal point and there is a SOLITARY ZERO in front of the decimal point. For 
example: 0.0008080; in this number the three zeros after the decimal point do not count in SIGFIG 
because there is a SOLITARY ZERO in front of the decimal point. Therefore, this number has 
FOUR significant figures.  
 
Let us Review the Rules with Examples: Determining Number of Significant Figures (Sig Figs): 

Source for these examples: Zumdahl. Introductory Chemistry: A Foundation. 5
th 

Ed. Houghton Mifflin Company, 2004. 
1)  All non-zero integers are significant. 

 
Example 1: 1412849 has 7 sig figs. 

 
2)  All exact numbers are meant to be accurate and they are said to have no defined significant figures or 
they are said to have an unlimited number of sig figs and we report them as they are. 

 
Example 2: If you counted the number of students in your class to be exactly 25, then 

25 would have an unlimited number of sig 
figs. 

 
Example 3: It has been determined that exactly 60 seconds are in a minute, so 60 

has an unlimited number of sig figs. 
 

3)  Zeros are significant depending on what kind of zeros they are. 
a. Zeros that are between non-zero integers are always 
significant. 

 
Example 4: The zeros in 100045, 600.4545, and 23.04 are all significant because 

they are between non-zero integers. 
 

b.   Zeros that come before non-zero integers are never 
significant. 

 
Example 5: The zeros in 098, 0.3, and 0.000000000389 are not significant 

because they are all in front of non-zero integers. 
 

c. If the zeros come after non-zero integers and are followed by a decimal 
point, the zeros are significant. 

 
Example 6: The zeros in 1000. are significant because they are followed by a 

decimal point. 
 

d.   If the zeros come after non-zero integers but are not followed by a 
decimal point, the zeros are not significant. 

 
Example 7: The zeros in 1000 are not significant because they are not followed by 

a decimal point. 
 

e. If the zeros come after non-zero integers and come after the decimal point, 
they are significant. 

 
Example 8: The zeros in 9.89000 are significant because they come both after 
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non- zero integers and after the decimal point. 
Addition/Subtraction 

When adding/subtracting, the answer should have the same number of decimal 
places as the limiting term. The limiting term is the number with the least decimal 
places. 

 
Example 9:  

6.22 
53.6 
14.311 

+ 45.09091 
119.22191 

 
 
← limiting term has 1 decimal place 
 
 
 
→ round → 119.2 (answer has 1 decimal place) 
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Example 10: 5365.999  ← limiting term has 3 decimal places 

– 234.66706 
5131.33194 → round → 5131.332 (answer has 3 decimal places) 

 
Multiplication/Division 

When multiplying/dividing, the answer should have the same number of significant figures 
as the limiting term. The limiting term is the number with the least number of significant 
figures. 

 
Example 11: 503.29 x 6.177 = 3108.82233 → round → 3109 

↑ 
limiting term has 4 sig figs 

 
Example 12: 1000.1 = 4.11563786 → round → 4.12 

243 
↑ 

limiting term has 3 sig figs 
 

Conversions 
When converting a number, the answer should have the same number of significant 
figures as the number started with. 

 
Example 13: 52.4 in  x  1 ft = 4.366666667 ft → round → 4.37 ft 

↑ 12 in 
3 sig figs 

 
 

Generalized Sigfig Rules 

 

 

Final Note: Numbers that are calculated from other numbers either counted or measured cannot be more precise 
than the original counted or measure numbers. 

Also, if we are having a set of data, the precision of the data set is limited by the least precise value found in the 
data set. 


