Measuring Matter

Mass

Mass is a fundamental property of matter.  All matter has mass.  Matter in fact, is anything that has mass and takes up space.  The mass of an object is a measure of how much “stuff” it contains.  The more massive an object is, the more mater it contains.  In the metric system, the “base” unit of mass is the gram (g).  

Mass VS Weight

Although mass and weight are related, they are not the same.  While mass is the amount of matter in an object, weight is the downward force exerted on an object due to the pull of gravity.  The mass of an object is constant, but the weight is not.  This is because the amount of matter an object contains does not change, but gravity can change due to the location of the object.  For example, the earth’s gravitational pull gets less as you move away from the center of the earth.  An object would weigh slightly less on Mt Everest than at sea level.

Volume

Another fundamental property of matter is that it takes up space.  All objects with mass- even the tiniest molecules- take up space.  The amount of space taken up by something is called its volume.  Volume is a physical property.  The standard unit of volume in the metric system is the liter.  Small volumes are often measured in milliliters (ml) or cubic centimeters (1 cm3).       (1 mm = 1 cm3)

Density

Another fundamental property of matter is that different materials take up different amounts of space for the same mass.  The amount of mass that a material has per unit of volume is called density.  Density is a measure of how much matter is packed into a given amount of space.  Very light materials have relatively little matter in a larger amount of space.  The density of an object can be calculated if we know the mass and the volume of the object, using the formula Density = mass/volume.  For example, a can of coca-cola has a mass of 377.0 g and a volume of 330.0 ml.  

Density of a can of coca-cola = 377.0g/330.0ml = 1.14 g/ml

The density of objects is often compared to the density of water.  The density of water is a standard.  Water has an average density of 1.0 g/ml.  An object with a density less than that of water, will float.  Objects with a density greater than water, will sink.

