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Science is a search for truth, it does this by examining the properties and changes in matter and as a student of science you must understand what matter is.  After all, as the title implies… science “matters”.

Matter, quite simply is everything.  Everything in the universe, from the smallest atom to the largest planet is made of matter, different types, of matter, but matter nonetheless.  Different types of matter have different properties.  Properties are those descriptions of matter that help identify a specific object from another.  Is it round?  What color is it?  Is it hard, or is it soft? Etc… Regardless of what size, shape or smell matter has, all matter has the general properties of mass, weight, volume and density.

Matter comes in four phases: solid, liquid, gas and plasma.   Solids are easy to identify because they have a definite shape and a definite volume.  This is because the particles that makes up a solid as so tightly packed together that they create a solid object or piece of matter.

Particles that are close together, but not as tightly packed as solids are described as being a liquid.  Liquids, unlike solids, have no definite shape, but they do have a definite volume.  For example, a solid two-litre bottle of soda contains the two liquid litres of soda.  If that liquid is poured out of the bottle onto a table, the liquid, now free of the solid container assumes a new shape, that of the flat surface of the table (and probably the floor as well).
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Another phase of matter is gas.  Gases, like liquid have no definite shape, but DO have volume.  Gases, unlike liquid however, can have their volume changed.  An example of how a gas’ volume can be changed is a SCUBA diver’s air tank.  A standard SCUBA air tank holds 6 cubic feet of air at normal pressure (the same pressure that we breathe naturally), but when pressurized at 3,000 psi (pounds per square inch), that same tank can now hold 80 cubic feet of the same gas (air).  This would be impossible to do with a liquid.  

If gases are not contained, they will expand or dissipate without limit.  Whenever gases are contained, they exert a pressure because they naturally want to dissipate.  A balloon is a good example.  The air inside a balloon is exerting a pressure outwards resulting in a round balloon.  Because you force more air into the small volume of the balloon, the pressure is increased.  The balloon example follows the principle of Boyle’s law that states that as the volume of a gases decreases (the tighter packed it gets), the pressure increases.  
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Gases are also bound by Charles’ law which states that temperature has an effect on gases as well.  As the temperature increases the movement of gas particles increases resulting in the increase in volume.  Charles’ law helps explain why hot air balloons rise.  As the air in a hot air balloon is heated, the volume of the air is increased, filling the balloon.  The heated air would eventually expand and pop the balloon if some of it wasn’t released through a valve at the top. Once this happens then there are now less air particles taking up more space inside the balloon.  The difference in air pressure between the air inside the balloon and the air outside the balloon results in lift that raises the balloon into the air.  Or simply put, the air inside the balloon weighs less (because there are less air particles) and so the balloon now begins to “float” in the sea of regular, more compact air.

Both Boyle’s Law and Charles’ Law are called the Gas Laws and they both describe the behavior of gases as they relate to changes in pressure, temperature and volume.

The last of the four phases of matter is the Plasma phase.  The plasma phase is matter that has a tremendous amount of energy.  So much energy, that plasma can only be contained by strong magnetic forces. Plasma guns are sometimes described in science fiction.  These guns would create an energy blast so powerful that it would destroy any living object. Plasma is abundant in the universe, found mostly in stars like our sun, but very rare on Earth and can only be made artificially, and even then it must be contained by powerful electromagnets.  

Most of matter does not exist in pure form.  Most forms of matter consists of two or more substances that are either mixed (mixture like a granite rock which is a mixture of minerals) or a solution (one substance is dissolved into another like lemon, sugar and water to form a lemonade “solution”).  A solution does not have to be in a liquid form, solid solutions such as Brass are a combination of copper and zinc.  Alloys are made by melting solids into liquid form, forming a solution and then letting them cool back into a solid state.

Matter that is made up solely of one particular type of particle or atoms, are called elements. The atom is the basic building block of all matter.  Elements are pure substances such as gold, copper, zinc, etc. and are organized on the periodic table of elements.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Solid 

Liquid

Gas


Solution

Electromagnets
Alloy

Element

2. Answer the following questions using COMPLETE SENTENCES;

a. In your own words, describe the general properties of matter are and in what forms it can be found.  (2mks for inclusion of all properties and phases)

b. In your own words, describe how both liquids and gases are similar and how they are different.  (2mks for quality of thought)

c. Explain in detail what the Gas Laws are.  (2mks for identifying and describing the Gas Laws)

3. Paragraph Response: In your own words, describe how a hot air balloon “floats” in the air.  How and why does it work?

You will be marked out of 5 for your ability to describe in detail 

exactly how and why a hot air balloon works.

Total: ___/18
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