THE METRIC SYSTEM 

The basic units, prefixes, and their abbreviations that you will need most often are shown here. Many of the equivalencies in the "foot-pound" system are shown on the next page. The basic (standard) units are:  

	- gram (for mass), abbreviated g  
- meter (for length/distance), abbreviated m 
- liter (for volume), abbreviated l or L [Lower case "l" might be mistaken for the number 1; so, we will try to use L for liter at all times to avoid confusion.]


	Prefixes used  
with basic units
	Abbreviation 
for prefix
	Meaning
	Example

	mega-
	M
	1,000,000 = 106 = 1 million
	1 Mg = 1 megagram = 106 grams

	kilo-
	k
	1000 = 103 = 1 thousand
	1 km = 1 kilometer = 1000 meters

	hecto- (hecta-)
	h
	100 = 102 = 1 hundred
	1 hm = 1 hectameter = 100 meters

	deka- (deca-)
	da
	10
	1 dag = 1 dekagram = 10 grams

	deci-
	d
	0.1 = 10-1 = 1-tenth
	1 dL = 1 deciliter = 0.1 liter

	centi-
	c
	0.01 = 10-2 = 1-hundredth
	1 cm = 1 centimeter = 0.01 meter

	milli- †
	m 
	0.001 = 10-3 = 1-thousandth
	1 mg = 1 milligram = 0.001 gram

	micro- *
	μ
	0.000001 = 10-6 = 1-millionth
	1 μL = 1 microliter = 10-6 liter

	nano- **
	n
	10-9 = 1-billionth
	1 nm = 1 nanometer = 10-9 meter

	pico-
	p
	10-12 = 1-trillionth
	1 pg = 1 picogram = 10-12 gram

	† Don't confuse the use of "m." Alone, "m" means "meter." And "mm" means "millimeter." And be careful to distinguish M (mega-) from m (milli- or meter) with your handwriting.

	* Occasionally (e.g. on vitamin bottles) you may see "micro-" represented as "mc", as in "mcg" meaning microgram. We will use the "μ" shown above for "micro-."

	** You may see "nano-" replaced by "millimicro-", abbreviated mμ. You'll note that "millimicro-" literally means one-thousandth of one-millionth, which is one-billionth. We will not use "millimicro-" here.

	Note that the length unit, angstrom, which is abbreviated Å, is 10-10 m.


THE METRIC SYSTEM (page 2) 

Equivalencies (conversion factors) in the foot-pound system that you must know:†   

	For volume:
	For length/distance:
	For weight:

	1 cup = 8 fluid ounce (fl. oz.)
	1 foot (ft.) = 12 inch (in.)
	1 pound (lb.) = 16 ounces (oz.) 

	1 pint (pt.) = 2 cups
	3 ft. = 1 yard (yd.)
	1 ton = 2000 pound

	1 quart = 2 pint
	1 mile (mi.) = 5280 feet
	 

	1 gallon = 4 quart
	 
	 

	† All of these, or nearly all, should already be known to you, since they are in common use in daily life. You must know all of these. Others can be derived from these.


Below are some equivalencies (conversion factors) between the metric system and the foot-pound system:   

	For volume:
	For length/distance: 
	For mass (weight)*:

	1 liter = 1.06 quart (qt.) **
	1 meter = 39.4 inch (in.) **
	1 pound (lb.) = 453.6 g **

	1 liter = 0.26 gallon (gal.)
	1 meter = 1.09 yd.
	1 kg = 2.2 lb.

	1 liter = 33.8 fluid ounce (fl. oz.)
	1 km = 0.62 mile (mi.)
	1 g = 0.035 ounce (oz.)

	1 gal. = 3.79 L
	1 in. = 2.54 cm
	1 oz. = 28.4 g

	1 qt. = 0.95 L
	1 mi. = 1.61 km
	 

	1 fl. oz. = 0.03 L = 30 mL
	 
	 

	* Although the terms "mass" and "weight" are often used interchangeably, there is a difference. An object in deep space, away from gravitational influence of other bodies, has mass but no weight. Since the practice of using mass units to refer to weight is so common, we won't quibble about the difference here.

	**These are the three system-to-system equivalencies that you are expected to remember. You may memorize as many as you like, but you must know these three. More is said about this in the lab guidesheet entitled "Dimensional Analysis." These are the ones that you will be expected to use when you solve problems that require moving from the metric system to the foot-pound system or vice versa. NOTE THAT: if you know these three system-to-system conversion factors AND the foot-pound system conversion factors in the table above AND the metric equivalencies on the first page, then you can always derive other conversion factors that you may want.


