Dimensional Analysis

Putting Dimensional Analysis in Conceptual Terms: Dimensional Analysis (aka Factor-Label Method or Unit Factor Method) is a problem solving technique helpful in converting from one unit of measurement to another. It involves using conversion factors that are multiplied or divided into the original unit’s value to determine the secondary unit’s value. 
Putting Dimensional Analysis in Mathematical Terms:
Dimensional analysis begins by determining a conversion factor or setting a unit equal to one in comparison to another unit.  Some examples of conversion factors are:

      1 foot = 12 inches  
1 inch = 2.54 cm 
1 mole = 6.022 x 1023 particles 

Note: It would also be correct to write 1 inch = 1/12 (0.83) foot, but often is easier to write the conversion factor making the larger unit equal to one.  Then the amount of the other unit is written in a whole number rather than as a fraction or decimal value.

Next the conversion factor is applied to the original unit value either to be multiplied or divided.

Write the conversion factor as a fraction multiplied by the original value.  Place the units desired to be eliminated or canceled on the bottom and the secondary unit on top. 

Example:
Convert 34 inches to feet








            34 inches x 

   = 2.83 ft[image: image2.png]


  
 

If several conversion factors are used to convert the original unit value, they can be written as many fractions multiplied together or in the method shown below. A horizontal line is drawn to represent all the fractions and several conversion factors are written together beginning with the original unit value and ending with the final unit value.   

Example                                     
Convert 
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5400 inches   2.54 cm   10 mm    1 year           1 day       1 hour = 0.00435 mm/sec
   1 year          1 inch       1 cm      365 ¼ days  24 hours  3600 sec
Putting Dimensional Analysis in Applicable Terms:

Dimensional analysis can be utilized in unit conversion problems found in math and science especially mathematical story problems and chemistry stoichiometry problems as well as  numerous other applications not listed here.
    1 foot   


12 inches








Math component (34 x 1 = 34 … 34 ÷ 12 = 2.83)


Unit component (inches ÷ inches cancel the units   


                            converting them to feet) 





Math component (multiply numbers on top and divide numbers 


                               on bottom)


Top: 5400 x 2.54 x 10 x 1 x 1 = 137160


Bottom: 1317160 ÷ 1 ÷ 1 ÷ 1 ÷ 365 ¼ ÷ 24 ÷ 3600 = 0.00435


Unit component (each one cancels until mm and sec remain)	
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