Conversions Key
Useful Stuff to know:

The basic units of the metric system can be modified to make new units by using prefixes.  Here are some of the more useful ones using “meters” as the base unit.

Units smaller than a meter :

1 m = 10 dm 


0.1 m = 1 dm   
(dm = decimeter)

1 m = 100 cm


0.01 m = 1 cm

(cm = centimeter)

1 m = 1000 mm

0.001 m = 1 mm
(mm = millimeter)

1 m = 1 x 106 μm

1 x 10-6 m = 1 μm
(μm = micrometer)

1 m = 1 x 109 nm

1 x 10-9 m = 1 nm
(nm = nanometer)

Units that are larger than a meter :

1 m = 0.001 km

1000 m = 1 km
(km = kilometer)

1 m = 1 x 10-6 Mm

1 x 106 m = 1 Mm
(Mm = megameter)

It is also helpful to know ways to get between English and metric units.  You likely will want to know at least one way for each type of measurement (length, volume, and mass).

Length :    1 inch = 2.54 cm (exactly)

Volume :  1 liter = 1.057 quarts

Mass :       1 kg = 2.205 pounds
The equations above are equalities.  They are used to write conversion factors.

If the equality is 1 m = 100 cm we can write 2 different conversion factors.  Which conversion factor we use depends on which unit we are converting into.

1 m                 or            100 cm

100 cm                           1 m

Let’s start by converting from one unit to another in one step.  We will begin in the metric system.

Convert 2605 centimeters to meters.  

Start by writing the amount and unit you know.  Next write the conversion factor next to it so that we you multiply the units in the starting number will cancel with the units in the conversion factor:

2605 cm  x         1 m   =    26.05 m


100 cm
  

Try the following conversions :

1. Convert 37.5 decimeters into meters

3.75 m
2. Convert  1218 meters into kilometers

1.218 km
3.  Convert 371.4 milliliters into liters 
0.3714 l
4.  Convert 23.3 grams into kilograms

0.0233 kg
5. Convert  4.894 liters into milliliters 
4894 ml
6.  Convert 3.133 grams into milligrams

      3133 mg
You can string conversion factors together if you don’t directly know how to go between the starting unit and the desired unit.  Just make sure to line up the conversion factors so that the units will cancel.

Here’s an example converting 2479 millimeters into feet.  Start by writing 2479 mm:

2479 mm   x      1 m        x     100 cm      x    1 inch     x     1 ft    =    8.133 ft
                       1000 mm            1 m              2.54 cm         12 in

Now begin converting.  Ask “what can I convert mm into?” There is often more than one way to do these conversions depending on which conversion factors you know.  If you end up in a unit you can get out of, and it isn’t the right unit, back up and try a different set of conversions.

While we are here notice that we’ve written in all of the units.  I would advise making sure they all cancel correctly!

Try the following conversions :

1.  Convert  27.77 meters into inches:
1093 in
2.  Convert  1.496 x 10-2 pounds into grams:

6.785 grams
 3.  Convert 0.4526 liters into gallons (there are 4 quarts in one gallon) :

0.1196 gallons
4. Convert  376.1 nanometers into inches :
1.481 x 10-5 in
5.  Convert 0.3150  ounces into grams (there are 16 ounces in one pound) :
8.929 grams
6.  Convert 43.9 feet per minute into kilometers per hour :

0.803 km/hr
7.  Convert 92.5 liters per second into gallons per minute : 
1470 gal/min
Density, the ratio of an object's mass to it's volume can be thought of as a conversion factor that allows you to go betwen mass and volume.

For example, ethanol has a density of 0.789 g / ml.  Every millilter of ethanol weighs 1 g.  

If I have 42.5 ml of ethanol how many grams of ethanol do I have?

42.5 ml    x    0.789 g   =   33.5 g

                        1 ml

8.  Aluminum has a density of 2.70 g/cm3.  How many cm3 does 1.205 kg aluminum occupy?
446 cm3
9. Consider your answer to the question above.  If the block of aluminum has a length of 1.325 m and a width of 0.725 m how thick is the block?

4.64 x 10-2 cm
10.  Body fat has a density of about 0.903 g/ml.  If a person has a body fat percentage of 12.0 % and a weight of 135.0 pounds, how many grams of fat does the person have?

7350 grams
11.  Dust has a density of about 1.7 g/ml.  If there is a 0.500 mm layer of dust on a table that is 3.00 ft x 4.50 ft, what is the mass of the dust that has collected.

1066 grams
12.  Helium has a density of 0.194 g/L.  If a balloon with a radius of 8.00 inches is filled with helium, and the unfilled balloon weighs 2.25 g, how much does the filled balloon weigh?  
9.07 grams
13. Blood plasma has a density of  1.027 g/ml.  If a person donates 1.00 pints of plasma, how much will it weigh.  
486 grams
14.  Copper has a density of 8.94 g/cm3.  How much does a spool of copper wire weigh if the the wire has a diameter of 0.0100 inches and a length of 50.0 yards?

20.7 grams
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