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Significant Digits – Significant Figures 
Measurements and Significant Digits Adapted from: http://www.hazelwood.k12.mo.us/~grichert/sciweb/phys8.htm

Valid digits are measurements that are also called significant digits. Measurements are made with measuring tools that 
have a calibrated scale or digital LED display for determining the quantity to be measured. A meter stick is divided into a 
thousand divisions called millimeters. Between two adjacent millimeter marks, there are no additional calibration marks. 
One has to estimate the measurement value between the two millimeter marks. The precision of a meter stick is 0.5 
millimeters. The length of a block of wood is measured to be 32.47 cm or 324.7 mm. The number seven, the last digit in 
the measurement, is an estimated value found between two adjacent millimeter marks. The estimated value is a 
significant digit in this measured quantity for the wood's length. Thus, the measurement has four significant digits.
The last digit given for any measurement is the uncertain or estimated digit. It is uncertain because it is estimated. The 
last digit given for a measurement is always assumed to be estimated and it is significant. All nonzero digits in a 
measurement are significant (1,2,3,4,5,6,7,8,9). Zeroes are only sometimes significant when reported in a 
measurement.

When are zeroes in a measurement significant?
Not all zeroes are significant. For example, if you reported the measured length of an object to be 0.0030400 m, it would 
have only five significant digits. The first three zeroes only serve to locate the decimal point and are not significant. The 
other three zeroes are significant. The last zero is the estimated digit and it is significant. The other two are between two 
significant digits (3, and the last zero) and will always be significant in this position. 
The significant zeroes in these measurements are colored black and the insignificant zeroes are red. The total number of 
significant digits is the sum of all the black digits in the measurements.

0.0860 m           1.0030 s        0.000010203 m  
$18,000                $18,000.00             $18,000.   
 0.10001 cm              
The following rules summarize how to determine the number of significant digits.

• Nonzero digits are always significant. 
• “Trailing zeroes rule”  All final zeroes after a decimal point are significant. 
• “Trapped zeroes rule”  Zeroes between two other significant digits are always significant. 

• “Leading zeroes rule”  Zeroes used solely as placeholders are NOT significant. The number of significant digits in 
a measurement is an indication of the precision with which the measurement was taken.

Practice Problems: State the number of significant digits in each measurement. (Record these answers in your 
science notebook under the heading "Significant Digits, Part A.”)
1)    2804 m            2)   2.84 km              3)   0.029 m             
4)   0.003068 m           5)   4.6 x 105 m         6)   4.06 x 10-5 m   
7)   750 m             8)  75 m                    9)   75,000 m          
10)   75,000. m       11)  75,000.0 m        12)  10 cm

Arithmetic with significant digits
In Physics, you are required to record all experimental data with the correct number of significant digits. Often, you will be 
required to add, subtract, divide, and multiply these measurements. When you perform any arithmetic operation, it is 
important to remember that the result can never be more precise than the least precise measurement. 
To add or subtract measurements, first perform the operation, then round off the result to correspond to the least precise 
value involved. For example, add these values:
24.686 m + 2.343 m + 3.21 m  =  30.239 m 
However, 3.21 m is the least precise valueaccurate to the hundredth of a meter. The above answer should report with the 
same amount of precision. This requires you to round-off the value, 30.239 m, to 30.24 m. You will report the correct 
calculated answer as 30.24 m.
A different method is used to find the correct number of significant digits when multiplying or dividing measurements. After 
performing the calculation, note the factor that has the least number of significant digits. Round the product or quotient to 
this number of digits. For example, multiply
3.22 cm by 2.1 cm = 6.762 cm2 corrected to 6.8 cm2.
Divide these two measurements and report the answer with the correct number of significant digits.
36.5 m divided by 3.414 s = 10.691 m/s corrected to 10.7 m/s
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Practice Problems: 
Solve the following problems and report answers with the appropriate number of significant digits. (Write answers in your 
science notebook under the heading "Arithmetic and Significant Digit”.)
1)   6.201 cm + 7.4 cm + 0.68 cm + 12.0 cm = ?
2)   1.6 km  +  1.62 m  +  1200 cm  = ?
3)   8.264 g  -  7.8 g  = ?
4)   10.4168 m  -  6.0 m  = ?
5)   12.00 m + 15.001 km = ?
6)   131 cm x 2.3 cm  = ?
7)   5.7621 m x 6.201 m  = ?
8)  20.2 cm  divided by 7.41 s  = ?
9)  40.002 g divided by 13.000005 mL = ?
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Calculators and significant digits
Many calculators display several additional, meaningless digits, some always display only two. Be sure to record your 
answer with the correct number of significant digits. Calculator answers are not rounded to significant digits. You will 
have to round the answer to the correct number of digits.
Note that significant digits are only associated with measurements; there is no uncertainty associated with counting. If 
you counted four laps for a runner and measured the time to be 2.34 minutes. The number of laps does not have an 
uncertainty, but the measured time does.
Useful websites to visit:

• Significant Figures
http://science.widener.edu/svb/tutorial/sigfigures.html
This page features an online tutorial quiz on significant figures. Visit this site and take the quiz. 
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