Chapter 3  States of Matter

Key Ideas:
· What makes up matter?

· What is the difference between a solid, a liquid, and a gas?

· What kind of energy do all particles of matter have?

Key Terms

· Fluid

· Plasma

· Energy

· Temperature

· Thermal Energy

LET”S GET A MOVE ON

I. Kinetic theory of matter

a. Kinetic theory of matter

i. All matter is made of tiny particles called atoms and molecules.

ii. These tiny particles are always in motion. The higher the temperature, the faster the particles move.

iii. At the same temperature, more massive (heavier) particles move slower than less massive (lighter) particles.

b. The states of matter are physically different

i. Solid-definite volume and definite shape
ii. Liquid- definite volume and no definite shape.

iii. Gas- no definite volume and no definite shape.

iv. Plasma- two facts

1. is the most common state of matter

2. does not have a definite shape or volume.

c. Energy’s role

i. Definition- Energy is the ability to cause change.
ii. Because molecules are in motion all particles have kinetic energy.

iii. A measurement of kinetic energy is an objects TEMPERATURE.

iv. Thermal energy depends on particle speed and number of particles

1. some particles are big and require a lot of energy to move slowly 

a. (Low temp) 

b. (cools off or heats up quickly)

2. some particles are small and require only a small amount of energy to move fast 

a. ( high temp)

b. (cools off or heats up slowly)

Key Ideas:

· What happens when a substance changes from one state of matter to another?

· What happens to mass and energy during physical and chemical change?

Key Terms:

· Evaporation

· Sublimation

· Condensation

II. Section 2 Changes of State

a. Energy and Changes of State

i. To change the state of matter energy is required to be given off or taken in. 

1. Types of changes

a. Evaporation- change from a liquid to a gas- energy added

b. Condensation- change from a gas to a liquid-energy removed

c. Sublimation- changes from a solid to a gas.-energy added  

2. during a phase change

a. the Energy may change

b. the Temperature never changes during the phase change.
ii. Changing state does not change composition or mass

1. Law of conservation of mass- Mass is neither created nor destroyed only converted.
2. Law of conservation of energy- energy is neither created nor destroyed only converted. 
Key Ideas:

· How do fluids exert pressure?

· What force makes a rubber duck float in a bathtub?

· What happens when pressure is a fluid changes?

· What affects the speed of a fluid in motion?

Key terms:

· Pressure

· Pascal

· Buoyant

· Viscosity

III. Section 3 Fluids

a. Pressure- the amount of force exerted on a given area

i. Measured in Pascals

ii. Fluids exert pressure due to their constant random motion.

1. the more motion the more collisions

2. the more collisions the greater the pressure

b. Two important principals

i. Archimede’s principal- determines the buoyant force exerted by a fluid on an object.

1. buoyant force- an upward pressure exerted by a fluid on another piece of matter

2. the more fluid that is displaced gives a larger buoyant force.

ii. Pascal’s Principle- states that a change in pressure at any point in an enclosed fluid will be transmitted equally to all parts of the fluid.

1. when fluids flow a change in pressure occurs
a. the faster the fluid the less pressure exerted.

b. The slower the fluid the greater the pressure exerted.

2. Viscosity- the resistance of a fluid to flow.

Key Ideas: 

· What are some properties of gases?

· How can you predict the effects of pressure, temperature, and volume changes on gases?

Key terms:

· Gas Laws

· Boyle’s Law

· Charles’s Law

IV. Section 4 Behavior of Gases

a. Properties of Gases

i. Gases expand
ii. Gases flow
iii. Gases have low density
iv. Gases are compressible
v. Gases are mostly empty space
vi. Gases diffuse ( spread out given time)

vii. Gases exert pressure
b. Gas Laws

i. Three important things to measure

1. Pressure- the amount of collisions due to molecule movement

2. Volume- the amount of space taken up

3. Temperature- the speed of the particles.

ii. Two gas Laws

1. Boyle’s Law- states that at constant temperature, the volume of a gas is inversely proportional to the pressure

a. If the volume goes down the pressure goes up
b. If the volume goes up the pressure goes down
c. Ex. Squeeze a balloon.
d. P1V1 = P2V2
2. Charles’s Law- states that at constant pressure, the volume of a gas is directly proportional to the temperature of the gas.

a. If the temperature goes up the volume must go up.

b. If the temperature goes down the volume must go down.

c. Ex. as a balloon heats up the balloon gets bigger
d. V1/T1= V2T2
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