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Notes: The Kinetic Molecular Theory and Changes of State (4.1)
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- matter: anything that has mass and volume

- mass: the quantity of matter that a substance or object contains

- volume: the amount of space taken up by a substance or object

[image: image3.emf]- there are three familiar states (phases) of matter: 

- solid: has a definite volume and shape (unless in small pieces, eg. sand)


- liquid: has a definite volume, but shape depends on its container

- gas: volume and shape are determined by surroundings

- fluids are substances that flow because some sort of force is exerted on them (eg. gravity)

- both liquids and gases are fluids


- how quickly a fluid flows in a given amount of time is called its flow rate
- the kinetic molecular theory states that:
1. All matter is made up of very small particles (atoms and molecules) and there is empty space between particles.
2. Particles are constantly moving. They collide with each other and the walls of their container.

a. Particles of a solid are so tightly packed together they cannot move around freely, but can only vibrate.

b. Particles of a liquid are farther apart and can move by sliding past each other.

c. Particles of a gas are very far apart and move around quickly.

3. There are forces of attraction among particles. Energy makes particles move. The more energy they have, the faster they can move and the farther apart they can get.
Changes of State
- all matter can change from one state to another by increasing or decreasing the energy of the substance

- eg. water

- in solid water (ice), the particles have low energy, vibrate in a fixed position and are close together; the force of attraction between the particles is strong
- as heat energy is added, the particles increase their motion and the forces of attraction become less strong; they can slide past each other so that the solid (ice) becomes a liquid (water)

- as more heat energy is added, the particles move even faster and farther apart and the forces of attraction decrease further; some can break away from the surface of the liquid to become a gas (water vapour or steam)

- the changes of state due to increasing the heat energy of a substance are:


- solid → liquid: melting  eg. icicles melting

- liquid → gas: evaporation  eg. puddles or clothes drying

- solid → gas: sublimation  eg. dry ice (frozen carbon dioxide)
- the changes of state due to decreasing the heat energy of a substance are:


- gas → liquid: condensation  eg. water forming on the outside of a cold drink; rain

- liquid → solid: solidification  eg. water freezing
- gas → solid: deposition (often also called sublimation) eg. frost forming on window; snowflakes
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