Measuring Matter

Weight – The measure of the force of gravity on an object.  Gravity pulls on all objects at a rate of 9.8m/s2.  Your weight can change depending upon the pull of gravity.  On Earth if you weighed 150lbs you would weigh 25lbs on the moon.  If that same person went to Jupiter their weight would be 2.34 times greater; a 150lb person would weigh 351lbs.

Mass – A measure of the amount of matter in an object.  If you traveled to the moon your mass would not change.  Mass does not change with your location, even if the gravity does change.  This is why mass is preferred for measuring matter.  Scales or balances are used in science to measure mass.
International System of Units or SI System – Mass = kilogram, Length = meter, Volume = Liter.  Smaller units can be used depending upon the size of the object.

Volume – The amount of space that matter occupies or takes up.  All states of matter take up space so all states of matter have volume.  Units of volume include the liter (L), milliliter (mL), and the cubic centimeter (cm3).  The graduated cylinder is used in science labs for measuring volume.

Calculating Volume

Volume = Length x Width x Height     for regular objects such as cubes.

For irregular objects such as rocks, fill a graduated cylinder with water to a certain level and record the value.  Then carefully place the rock into the cylinder.  Record the new water level.  By subtracting the initial volume from the final volume you can determine the volume of the rock.  The amount that the water level raises is the volume of the rock.

Volume of a sphere: V = 4/3*π*r3

 Volume of a cylinder: V = π*r2*h 

Density – the amount of mass in a given volume.  No matter how much of a substance or how little of a substance you have, the density of that item will stay the same.  To calculate density use the following formula; 

Density = Mass/Volume

The units on density are g/cm3 ……grams per cubic centimeter

Less dense objects float higher in a fluid than more dense objects.  A wood block may float on water where an iron block would sink.  Water has a density of 1g/cm3 so if the block floats its density is less than 1g/cm3 and if it sinks the density is greater than 1g/cm3.
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