5. States of matter:

Matter is anything that has mass and occupies space. Matter can exist as 3 distinct states; solid, liquid and gas. All matter is made up of atoms or molecules( 2 or more atoms combined). How tightly packed these atoms or molecules are will tell if the material is a gas, solir or liquid.

	Properties
	Solids
	Liquids
	Gases

	Arrangement of particles
	Closely packed; are arranged with an orderly fashion
	Randomly distributed clusters of particles
	Particles much further apart than the solid or liquid state.

	Reklative strength of forces holding particles together
	Very Strong
	Moderate
	Very weak

	Shape
	Constant, definite shape
	Variable shape, assume the shape of their container
	No definite shape; take the shape of their containers.

	Motion of particles
	Restricted motion; particles vibrate slightly about their average position
	Freer to move than the solids; motion is random; the extent of movement is according to the strength of the forces holding particles together; clusters of particles flow past each other; the liquid as a whole flows
	Random motion; each particle moves freely

	Volume
	Constant volume
	Definite volume
	Fills any spaces available

	Compressibility
	Not easily compressible;

Particles resist being pushed closer together or pulled further apart. Pressures have no effect on volume
	Pressure has a small effect on volume, i.e they are compressible to a very small extent
	Easily compressed.
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Homework:

1. Use the arrangement of particles and description of their movement to Define:

a. a solid

b. a liquid 

c. and a gas

Write a paragraph each, giving relevant examples.

[6]

2. Give one example of a pure substance  which is:

a. A solid at room temperature?

b. A liquid at room temperature?

c. A gas at room temperature?

[3]

3. A Car’s shock absorber contains a cylinder with a material which readily expands and contracts to absorb the energy of impacts. What state of matter do you think the material of the cylinder will exists as?


[1]

Forces between particles:
The state of matter of a material is a balance between the forces holding particles together and the constant motion(kinetic energy) of these particles moving them apart. The particles of a solid are held together by chemical bonds, which hold each particle tightly to one another so only slight vibration is possible. Particles of a liquid are held together by weak forces of attraction and are able to slide freely over one another. Those of gases move freely, with little influence from other particles except during collisions with one another and the walls of their containers.
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Changing states:
1. Melting


When heat (kinetic energy) is applied to a solid it’s particles begin to move or vibrate more and more rapidly until their bonds no longer hold them and the material melts forming a liquid. The temperature at which a substance melts is called it’s melting point. The temperature of the solid material will never rise above it’s melting temperature, any added heat (kinetic energy) will go towards overcoming the strong bonds between particles. When a liquid loses enough heat/kinetic energy it’s particles slow down and it freezes.
2. Evaporation

At the surface of a liquid particles which begin to moving rapidly enough escape the attractive forces of other particles around them and leave the surface of the liquid to form a gas. At the same time gaseous particles which have cooled may rejoin the surface of the liquid, so that there is a constant loss and gain of particles at the liquid’s surface. When particles escape from the surface of the liquid evaporation takes place, when gases cool to form liquid condensation takes place  

Some factors which affect rate of evaporation are:
· Nature of the liquid (alcohol evaporates quickly at room temperature, while water does so more slowly) 
· Temperature ( warming increases evaporation)
· Amount of exposed surface (evaporation is greater where more surface is exposed. Explain why?)
3.Boiling

If the liquid is heated vigorously then particles at all parts of the liquid begin to move and vibrate rapidly. Particles which gain enough kinetic energy become gas particles and form pockets of gases which quickly rise and escape the liquid as bubbles, e.g A pot of boiling water.

Class questions on Changes of states of matter:

1. What happens to the movement of the molecules as the temperature of water rises from 0-100ºC?

2. What phase change is taking place once the water reaches 100ºC?  

3. At what point does the temperature of a boiling liquid stop rising? Explain why

4. What is the difference between this and evaporation? 
5. What state/phase is the water at once if it’s temperature rises above this point?

Sublimation:
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Some substances do no form liquids and instead go straight from the Solid phase to the gaseous phase. E.g Dry ice(frozen carbon dioxide) , Iodine and Napthelene. 
Evidence of the particulate nature of matter:

If a jar of smoke is uncorked it will eventually spread to fill the room, the smoke is said to move by a process called diffusion. Diffusion is the process whereby liquids and gases spread out and mix intimately. This would not be possible unless a matter was made of particles, if it was made of un-dividable portions of matter, nothing would escape the material and diffusion would not occur.
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More evidence comes from observing the movement of particles of gas and the work of Robert Brown. He Noticed that pollen grains had a random and haphazard movement, even without apparently striking each other. He theorized that the random jerking movement was caused by smaller invisible particles of air colliding with and redirecting the larger pollen grains. This type of random motion is called Brownian motion. It may be observed when you shine a light to dust particles of a dark room. 
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(a) Random motion of particles observed by Robert brown
(b) Uneven bombardment by air or water molecules produces an unbalanced force which causes the haphazard motion.

The Fourth state of matter: Plasma
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Plasma, the fourth state of matter differs from the three classic states of matter, which have lesser amounts of energy. It is produced by the heating of gases until their particles lose electrons and become charged. They are similar to gases as they take on the shape of their container, but unlike gases they can be influenced by magnetic fields to form streams, filaments and double layers.
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Clockwise From top right: 1. The engine of an F15 fighter plane produces thrust from superheated gases containing plasma,2. Lightning contains streams of charged particles,3. A neon sign contains charged particles of neon gas.4. A plasma lamp.
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