Dimensional Analysis Notes

We can use dimensional analysis to convert between figures. In physics formulas are based on certain set and specific standard units of measure used to describe mass, speed and velocity, and force - these units are kilograms (kg), meters per second (m/s), and newtons (n) respectively. If you are given a problem where units of measure are described in any other terms such as grams or pounds for mass instead of kilograms, you must convert these figures for use in your physics equations. Below is the simple and straightforward process by which you can convert your units. Remember to follow all of the steps and cancel out units appropriately to ensure your answer is correct. 

Step 1. Obtain your conversion factor.


You can find these in the back of your book. Common conversion factors are as follow: kilometers to miles 1km=.62mi, miles to kilometers 1.61mi=1km, grams to kilograms 1000g=1kg, kilometers to meters 1km=1000m.
Step 2. Set up your problem.


Think of your problem like this: For every unit of x (numerator) I have y (denominator). Set up all of your figures in fraction form with labeled units so you can cancel units out and check that your result is accurate. If you are not sure of a conversion factor use know units. Example: If I want to convert 5km/h into km/s and I know that there are 60 minutes in and hour and 60 seconds in a minute I can assemble the problem and convert. 5.0km/1hr * 1hr/60min * 1min/60sec. Now do the arithmetic and cancel out units where possible: 5.0km/1hr * 1hr/60min * 1min/60s = (5*1*1)km/(60*60)s = 5km/3600s = .0014 km/s
Step 3. Check to see if your conversion makes sense.


When you cancel out units do you obtain the two desired units at the end? If not recheck your setup. Does the number look right? In the above example we move from km/h to km/s. Obviously the distance traveled each second will be much shorter than that traveled in an hour. If the number was bigger than before, or close to the original value you know you have a problem.

Common Conversion Factors
Kilometers to Miles = 1mile/1.61kilometers
Miles to Kilometers = 1km/.62miles
Inches to Centimeters = 2.54Centimeters/1Inch
Hours to Seconds = 1Hour/3600seconds
Pounds to Kilograms  = 1kg/2.2pounds

Kilometers to Meters = 1000Meters/1Kilometer
