Significant Figures & Scientific Notation

Important information that will prove to be invaluable( 

Rules for determining Significant Figures:
1.  All nonzero digits are significant.

     ex:  2.43 has three significant figures.

2.  All zeros between two nonzero digits are significant.

     ex:  120.007 has six significant figures.

3.  Zeros to the right of a nonzero digit, but to the left of an understood decimal point are not significant. 

     ex:  109,000 has three significant figures.

            103,700 has four significant figures.

            121,004 has six significant figures.

4.  All zeros to the right of a decimal point but to the left of a nonzero digit are not significant.  The single zero conventionally placed to the left of the decimal point in such an expression is never significant. 

     ex:  0.23 has two significant figures.

            0.00406 has three significant figures.

5.  All zeros to the right of a decimal point and to the right of a nonzero digit are significant.

     ex:  30.0000 has six significant figures.

Rules for expressing numbers in scientific notation:

1.  To express extremely small or exceedingly large numbers in a simpler way, they can be written as powers of 10.  This exponential notation, commonly referred to as scientific notation, has the form

                  M  =  10n
where M is a number between 1 and 10 (having one digit to the left of the decimal point) and n is an integer.

2.  Determine M by moving the decimal point in the original number to the left or the right so that only one nonzero digit is to the left of the decimal point. 

3.  Determine n by counting the number of places the decimal point has been moved.  If the decimal was moved to the left, n is positive; if the decimal point was moved to the right, n is negative.

4.  When a measurement is written In the form of M  =  10n, all digits, zero and nonzero, expressed  in M are significant.  Since only significant figures comprise M, the implied precision of the measurement can be determined at a glance. 


ex:   2.3 x 103 has two significant figures


        4.00 x 105 has three significant figures

5.  When multiplying powers of 10, add the exponents.  When dividing, algebraically subtract the powers of the divisor from the dividend.  

6.  100  =  1

Operations with Significant Figures

1.  Significant figures in a measurement expression comprise all digits that are known with certainty, plus the first digit that is uncertain.

2.  Addition and subtraction- Recall that the rightmost significant figure in a measurement is uncertain.  

     ex:       20.63    cm

                   6.6      cm                        

               +  3.786  cm

                 31.016  cm                       

                 31.0 cm would be the recorded, significantly correct,  answer.  In other words, figures should be rounded off to the least accurate measurement.

3.  Multiplication and division- The rightmost significant figure in a measurement is uncertain.  The product of any digit multiplied by an uncertain digit is also uncertain.  Only one uncertain digit is retained in the result.  Therefore, the product or quotient is precise to the number of significant figures contained in the least precise factor.

     ex:  9.25 m  x  0.52 m   x  11.35  m  =  55 m3  This is the correct answer because 0.52 m has the fewest significant figures (2) and is the least precise measurement.  

4. Significant figures are not considered for factors arrived at by definition, as in the case of conversion factors.  

     ex:   1.30 cm   x      1 m       =   .0130 m   or 1.30 x 102  m

