Metric Measurement Notes

Distance (also called length, width, height, depth & thickness) is measured in one direction, point A to point B.  The tools used include meter sticks, metric rulers, and odometers.  The units used are based on the meter.  The common units that we use are the millimeter (mm), the centimeter (cm), meter (m) and the kilometer (km).

Area (or surface area) is measured in two directions.  It is the measure of how many square units it takes to cover a surface.  The tools used include meter sticks and metric rulers. The common units that we use are the square centimeter (cm2), square meter (m2) and the square kilometer (km2).  The area measurement process involves measuring the surface in two directions and then multiplying these dimensions (L x W).
Volume is the measure of how much space is taken up by matter.  There are three different types of volume measurement depending on what it is you are measuring.


Volume of regular shaped solids – This is used when you are measuring solid


objects that have regular / consistent characteristics such as flat sides and right


angles.  The tools used include meter sticks and metric rulers. The common units

 
that we use are the cubic centimeter (cm3), cubic meter (m3) and the cubic

 
kilometer (km3).  There are different formulas used depending on which

 
geometric shape you are measuring.  The most common is for the rectangular

 
prism (L x W x H).

Volume of liquids – This process involves the use of a graduated cylinder.  The


liquid is simply poured into the graduated cylinder and you read the graduated


lines on the side to determine the volume.  The common units used include the


milliliter (mL) and the Liter (L).  It is important to understand that 1mL is equal


 to 1cm3.      (1mL = 1cm3)

Volume of irregular shaped solids – This is used for solid objects that do not

have a regular (measurable) shape.  The objects are submerged in water and the 

amount of water that is displaced is measured.  The common measurement tool 

used is the graduated cylinder.  Even though graduated cylinders measure in 

milliliters, since a solid is being measured the units used are cm3. 
Mass is commonly described in books as the amount of matter in an object.  It is similar to weight and often the two are often confused.  To measure mass, a balance is used and an objects mass is compared to objects whose mass is known.  The tool used is called a balance.  The base unit is the gram.  The common mass units are the milligram (mg), the gram (g) and the kilogram (kg).  
Weight is similar to mass but it is not the same thing.  Weight is the measure of how much gravity is pulling on an object.  If the amount of gravity changes, the weight of an object changes.  For example if you were to compare your weight on Earth to your weight on the moon, you would weigh less on the moon, but your mass would not change.  Also, if you were to go to deep space, far from any planet or moon, you would be “weightless” but you can never be “mass-less”.  Since weight is dependent on the force of gravity, it is measured in the Newton (N).  The tool used to measure weight is called the scale.
Density is described in our text book as “the amount of matter in a given space” and “the ratio of the mass of a substance to the volume of the substance”.  I like to explain it as “how heavy something is for its size”.  The easiest way to picture it is if you had several objects all the same size, the heaviest one is the most dense.  Even a small piece of lead is pretty heavy so we would say lead is a dense material.  A piece of Styrofoam is not heavy compared to its size so we say Styrofoam is a low density material.    
To measure the density of a material, you must measure both the mass and the volume of it.  Then as the book described, you find the ratio of these two measurements.  This is pretty easy, you just divide the mass by the volume (D = M / V).  Since mass is measured in grams (g) and volume is measured in cubic centimeters (cm3) or milliliters (mL), the units will be grams per cubic centimeter (g/cm3) for solids and grams per milliliter (g/mL) for liquids.
When scientists were creating the metric system of measurements they planned ahead to make sure the volume and mass systems worked together.  They decided that one cm (mL) of water would have a mass of one (g).  This insured that the density of water would be (1 g/mL).  Any object that floats in water has a density of less than water (less than 1 g/cm3).  Any substance that sinks in water will have a density more than water (more than 1 g/cm3).

