Algebra-Based Physics Concept Clean-Up 0
Units and Conversions
By Jonathan Sullivan-Wood
Unit: A standard amount of some quantity such as distance (a mile or km) or size (liters, or ounces) used for taking measurements.
SI Units (International System of Units): The global standard for units of measurement, the metric system. The base units include meter (m), kilogram (kg), seconds (s), kelvin (K), and ampere (A).
	Unit Prefix
	Power of 10.

	 G: giga units
	1,000,000,000: 109

	 M: mega units
	1,000,000: 106

	k: kilo units 
	1,000: 103

	H: hector units
	100: 102

	da: deca units
	10: 101

	units
	1: 100

	d: deci units
	0.1: 10-1

	c: centi units
	0.01: 10-2

	m: milli units
	0.001: 10-3

	μ: micro units
	0.000,001: 10-6

	n: nano units
	0.000,000,001: 10-9


The Powers of Ten: The metric system is based on the powers of 10. So, if you have 1000 meters, instead of saying 1000 meters, you say you have 1 kilometer. Every power of 10 (1, 10, 100, 1000, …) or reverse (1, 0.1, 0.01, 0.001, …) has a prefix for specification that can be used for unit conversion. 
	Base Unit
	What it measures

	Meter (m)
	height, distance, etc

	Second (s)
	Time

	Kilogram (kg)
	Mass

	Kelvin (K)
	Temperature

	Coulomb (C)
	Electric Charge

	Candela (cd)
	Luminous Intensity


Base Units: The standard unit for measuring some value, these values are what other units are defined in reference to. Tend to be the value most often used for the specific type of measurement.




Conversion: The process of changing a measurement in 1 unit into the same measurement but in a different unit. This is done by using a ratio, or conversion factor, between two units, i. e. (1km:1000m). 
Example: Convert 2.5 km into feet
Goal: 2.5 km → feet
	2.5 km
	1000 m
	3.281 feet

	
	1 km
	1 m


	= 8202.5 feet ≈ 8.2 x 103 feet



General Process: Write down where you are starting from and way you want to go as a “road map” for you. Then, using conversions you know, divide by the unit you have and multiply by the unit you want to become. Repeat process until you become the unit you want to change into as your end goal.
Algebra and Units: When performing math with units, treat the unit just like you would treat a letter in algebra class. When two values with the same unit are multiplied, the result has that unit squared, i.e. (5x*7x=35x2). If two values with the same unit are divided, then the unit cancels, i.e. (2x/5x=2/5)
Dimensional Analysis: Performing math with units to determine the unit of the final answer.
Example: What is the unit of speed?
Goal: Find unit of speed	
[bookmark: _GoBack]Equation for speed is speed=distance/time units of d/t → m/s, therefore the unit of speed is meters per second (m/s)
General process: Write down equation, plug in units for calculation and do math with units
