Factor Label (AKA Dimensional Analysis)

Units such as cm, ml, g  that are associated with measurements are treated as factors themselves.

1.00 cm = 1.00 x cm
    372 ml = 372 x ml
   48.32 g = 48.32 x g

In math class you learned that when the same numbers appear in the numerator and denominator, they factor out.

2 x 5 x 7  =  2 x 5 x 7  =  2 x 5
  



   3 x 7             3 x 7            3

The same thing applies to units or labels associated with measurements in calculations. For example:

A rectangle has 2 sides that are 12 cm long and two sides that are 6 cm long. Determine the ratio of the long side to the short side.

Long side / short side =   12 cm
  =   12 cm    =   2




    

          6 cm           6 cm

A unit that is squared or cubed can be thought of as:

8.24 cm3 = 8.24 cm x cm x cm

2.0 cm2 = 2.0 cm x cm

Therefore the ratio of the above two measurements would be:

8.24 cm3   =   8.24 cm x cm x cm   =    8.24 cm x cm x cm  = 4.12 cm

2.0 cm2           2.0 cm x cm                      2.0 cm x cm
Using Factor Label in Calculations Involving Conversions

A conversion involves taking a measurement in one unit and expressing it in another unit. Converting the measurement from one unit changes the number and unit but doesn't change the actual quantity you are measuring. 

For example, if you are 6 ft tall, your height could also be expressed as 72 inches. While the number and unit have changed, you are still the same height.

To do conversions using factor label:

1 First identify what you are starting with and what you will end up with. 

6 ft  (   ? in

2 Identify the conversion equality you'll need to use.

1 ft = 12 in

3 Identify the two possible conversion factors by first dividing both sides of the equation by the quantity on the left. Repeat for the quantity on the right.

1 ft = 12 in



1 ft    = 12 in
1 ft     1 ft



 12 in    12 in

Notice that each equation is equal to one because 1 ft / 1 ft = 1 and 

12 in / 12 in = 1.  

4 Choose the ratio from above that will cancel out the given units (ft) and result in an answer with the desired units (in).

6 ft |  1 ft     =  0.5 ft2


OR        6 ft  |  12 in    =  72 in

                    |  12 in            in



  |   1 ft

Obviously the solution on the right results in the desired units. 

Notice that while 12 / 1 = 1,   12 in / 1 ft = 1 This means that converting the measurement from feet to inches changes the number and units, but not the actual measurement itself.
If we wanted to convert 32 inches to feet, we can use the same process.

32 in |  1 ft     =  2. 67 ft
      OR        32 in  |  12 in    =  384 in2
                       |  12 in            


           |   1 ft                 ft

In this case the solution on the left is what we need to solve the problem.

