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The Realm of Physics and SI Measurement

OBJECTIVES:

1. State quantities to the nearest order of magnitude.

2. State the ranges of magnitude of sizes, masses and times that occur in the universe, from the smallest to the greatest.

3. State and compare the order of magnitude of significant systems in the universe.

4. State ratios of quantities as differences of orders of magnitude.

5. State the fundamental units of the SI system.

6. Distinguish between, and give examples of, fundamental and derived units.

7. Convert between different units for quantities.

8. State units in the accepted SI format.
9. State values in scientific notation and in multiples of units with appropriate prefixes.
Order of magnitude simply refers to a quantity that is expressed as a power of 10.  Because physicists work with extremely large and small numbers, it is easiest to state quantities in this way.  Some examples are

Sizes – 10-15 m (subnuclear particle) to 10+26 m (extent of the visible universe or farthest visible galaxy)

Masses – 10-30 kg (electron) to 10+50 kg (mass of the universe)

Times – 10-23 s (passage of light across a nucleus) to 10+18 s (age of the universe) 
You will also be required to state (express) ratios of quantities as differences of order of magnitude.  Example:
The hydrogen atom has a diameter of 10-10 m
And the nucleus is 10-15 
The difference is 105 m
A difference of 5 orders of magnitude
The metric system is a standard for measurement when it comes to scientific work.  The International System, or SI, was developed bases on the metric system and is used by most scientists.  The fundamental units are:

	Quantity Measured
	Unit
	Symbol

	Length
	Meter
	m

	Mass
	Kilogram
	kg

	Time
	Second
	s

	Electric Current
	Ampere
	A

	Thermodynamic Temp.
	Kelvin
	K

	Amount of a Substance
	Mole
	mol


The standard units must be set worldwide and the following illustrate how the standard came about:
Kilogram: A measure of mass, defined by a platinum-iridium cylinder kept in Sevres, France. 
Meter: Unit of distance, defined as the distance traveled by light in 1/csec, where c = the speed of light (about 3 x 108 m/sec). 

Second: Unit of time, based on time taken the number of vibrations in a cesium atom (9.1 x 109).
When a quantity involves the measurement of 2 or more fundamental quantities it is called a Derived Quantity.  Some examples:

Acceleration 


ms-2
Angular acceleration 

rad s-2
Momentum


kg ms-1 or Ns

Force 



kg ms-2 or N

Note that the accepted style contains superscript suffixes rather than dashes.
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