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Standards of Measurement

OBJECTIVES:
8. Define a standard of measurement, identify the need for standards of measurement, and analyze the advantages and disadvantages of their universal use.

9. Name the prefixes used in SI, with the multiple of ten each represents, and the symbols for length, volume, mass, density, time, and temperature.

10. Convert measurements among related SI units.

11. Explain temperature in terms of Kelvin and convert between Kelvin and Celsius.

VOCABULARY:

Standard
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Volume

Mass
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Time


Temperature
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A standard is an exact quantity that people agree to use for comparison.  A standard of measurement is the metric system, known as the International System of Units, or SI, and is based on multiples of 10.  SI standards are universally accepted and understood by scientists.

	Quantity Measured
	Unit
	Symbol

	Length
	meter
	m

	Mass
	kilogram
	kg

	Time
	second
	s

	Temperature
	Kelvin
	K

	Volume
	Liter
	L

	Density
	Grams per centimeter cubed
	g / cm3


	Prefix
	Symbol
	Multiplying Factor

	Mega
	M
	1 000 000

	Kilo-
	k
	1 000

	Deci-
	d
	0.1

	Centi-
	c
	0.01

	Milli-
	m
	0.001

	Micro-
	
	0.000 001

	Nano-
	n
	0.000 000 001

	Pico
	p
	0.000 000 000 001


Volume is the amount of space occupied by an object.  1 L = 1dm3, 1 mL = 1 cm3
Mass is a measurement of the matter in an object.

Density is the amount of mass present per unit volume of a material.  You can find the density of an object by dividing its mass by its volume

· Density = Mass / Volume
· D = M/V = g/L or g/cm3
Time is the interval between two events.

Temperature is a measurement of how hot or cold something is.  It is a calculation of the average kinetic energy of all the particles in the substance.  Scientists theorize that at absolute zero, or –273.15oC, particle motion stops and that no more energy can be removed from the object.  So this is the coldest temperature possible for matter.

The Kelvin scale is used to measure temperature in scientific calculations.  It is based on the value of absolute zero (the point at which all molecular motion stops), or –273oC.  –273oC is equivalent to 0 K.  The divisions on the Kelvin scale are the same as the Celsius scale.  Therefore,

K = oC + 273

Why is it important to have a standard of measurement?  What are the advantages and disadvantages of a universal standard of measurement?  

Convert 556 degrees Celsius to Kelvins   

Convert 25 Kelvins to degrees Celsius   

Convert 4.75 centimeters to meters   

Convert 48,987 minutes to days   
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