Significant Numbers:
Every measurement has a degree of uncertainty associated with it. The uncertainty derives from the measuring device and from the skill of the person doing the measuring.
Significant Figure Rules 
· Non-zero digits are always significant. 
· All zeros between other significant digits are significant. 
· The number of significant figures is determined starting with the leftmost non-zero digit. The leftmost non-zero digit is sometimes called the most significant digit or the most significant figure. For example, in the number 0.004205 the '4' is the most significant figure. The lefthand '0's are not significant. The zero between the '2' and the '5' is significant. 
· The rightmost digit of a decimal number is the least significant digit or least significant figure. Another way to look at the least significant figure is to consider it to be the rightmost digit when the number is written in scientific notation. Least significant figures are still significant! In the number 0.004205 (which may be written as 4.205 x 10-3), the '5' is the least significant figure. In the number 43.120 (which may be written as 4.3210 x 101), the '0' is the least significant figure. 
· If no decimal point is present, the rightmost non-zero digit is the least significant figure. In the number 5800, the least significant figure is '8'. 
Losing Significant Figures 
Sometimes significant figures are 'lost' while performing calculations. For example, if you find the mass of a beaker to be 53.110 g, add water to the beaker and find the mass of the beaker plus water to be 53.987 g, the mass of the water is 53.987-53.110 g = 0.877 g
The final value only has three significant figures, even though each mass measurement contained 5 significant figures. 
Exact Numbers 
Sometimes numbers used in a calculation are exact rather than approximate. This is true when using defined quantities, including many conversion factors, and when using pure numbers. Pure or defined numbers do not affect the accuracy of a calculation. You may think of them as having an infinite number of significant figures. Pure numbers are easy to spot, because they have no units. Defined values or conversion factors, like measured values, may have units. Practice identifying them! 
Example: 
You want to calculate the average height of three plants and measure the following heights: 30.1 cm, 25.2 cm, 31.3 cm; with an average height of (30.1 + 25.2 + 31.3)/3 = 86.6/3 = 28.87 = 28.9 cm. There are three significant figures in the heights; even though you are dividing the sum by a single digit, the three significant figures should be retained in the calculation. 
* Use this concept when doing your Experiments and Lab reports.
Practice website! : http://www.lon-capa.org/~mmp/applist/sigfig/sig.htm
http://chemistry.about.com/od/convertcalculate/Online_Calculators_Conversion_Tables.htm
Scientific Notation: 

Sometimes, especially when you are using a calculator, you may come up with a very long number. It might be a big number, like 2,890,000,000. Or it might be a small number, like 0.0000073.

Scientific notation is a way to make these numbers easier to work with. In scientific notation, you move the decimal place until you have a number between 1 and 10. Then you add a power of ten that tells how many places you moved the decimal.
In scientific notation, 2,890,000,000 becomes 2.89 x 109. How? 

· Remember that any whole number can be written with a decimal point. For example: 2,890,000,000 = 2,890,000,000.0

· Now, move the decimal place until you have a number between 1 and 10. If you keep moving the decimal point to the left in 2,890,000,000 you will get 2.89.

· Next, count how many places you moved the decimal point. You had to move it 9 places to the left to change 2,890,000,000 to 2.89. You can show that you moved it 9 places to the left by noting that the number should be multiplied by 109.

2.89 x 109 = 2.89 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10
2.89 x 109 = 2,890,000,000 

Scientific notation can be used to turn 0.0000073 into 7.3 x 10-6.

· First, move the decimal place until you have a number between 1 and 10. If you keep moving the decimal point to the right in 0.0000073 you will get 7.3.

· Next, count how many places you moved the decimal point. You had to move it 6 places to the right to change 0.0000073 to 7.3. You can show that you moved it 6 places to the right by noting that the number should be multiplied by 10-6.

7.3 x 10-6 = 0.0000073

Remember: in a power of ten, the exponent—the small number above and to the right of the 10—tells which way you moved the decimal point.

· A power of ten with a positive exponent, such as 105, means the decimal was moved to the left.
· A power of ten with a negative exponent, such as 10-5, means the decimal was moved to the right.
	billions
109 = 1,000,000,000
10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 = 1,000,000,000
	thousands
103 = 1,000
10 x 10 x 10 = 1,000
	hundredths
10–2 = 1/102
1/102 = 0.01

	millions
106 = 1,000,000
10 x 10 x 10 x 10 x 10 x 10 = 1,000,000
	hundreds
102 = 100
10 x 10 = 100
	thousandths
10–3 = 1/103
1/103 = 0.001

	hundred thousands
105 = 100,000
10 x 10 x 10 x 10 x 10 = 100,000
	ones
100 = 1
	millionths
10–6 = 1/106
1/106 = 0.000001

	ten thousands
104 = 10,000
10 x 10 x 10 x 10 = 10,000
	tenths
10–1 = 1/10
1/10 = 0.1
	billionths
10–9 = 1/109
1/109 = 0.000000001


