Notes: Ch. 1 Matter

I. Properties of Matter

A. Matter – anything that has mass and takes up space

B. Substance – a type of matter that is pure -> always has the same make-up and properties

C. Two types of properties of matter

1. Physical property – a characteristic of a substance that can be observed without changing the substance into something else

a. Examples

1. Hardness

2. Texture

3. Color

4. Size

5. Shape

6. State of Matter (solid, liquid, gas)

7. Ability to dissolve in water

2. Chemical property – describes the ability of a substance to change into different substances

a. Examples

1. Flammability – ability to burn

2. Ability to react with oxygen (rust or tarnish)

3. Sensitivity to light

II. Elements

A. Element – a pure substance that cannot be broken down into any other substances 
B. Elements are the simplest substances that make up all other things

C. Examples

1. Gold
2. Aluminum

3. Oxygen

4. Carbon

5. Copper

6. Zinc

D. Particles of Elements - atoms
1. Atom – basic particle from which all elements are made

2. Elements are made of all the same kind of atom

a. Oxygen – O2
b. Hydrogen – H

c. Gold – Au

d. Copper – Cu

3. Compounds are made from 2 or more kinds of atoms
a. Water –H2O

b. Carbon Dioxide – CO2
c. Salt – NaCl

E. When atoms combine

1. Atoms can combine with other atoms

2. Chemical bond is formed – when atoms combine
3. Atoms combine to form larger particles called molecules, held together by chemical bonds

III. Compounds

A. Compound – A substance made of two or more elements that are chemically combined

B. Chemical Formula shows what element make up the compound in what ratio

C. Compounds cannot be easily separated – must have a chemical bond

D. Elements that are chemically combined into compounds, they have different properties from the uncombined elements

IV. Mixtures

A. Mixture is made up of town or more substances, not chemically combined that can be separated

B. Compounds in a mixture keep their own properties

C. Mixtures are not combined in a set ratio

D. Heterogeneous mixtures

1. Different parts can be seen, not evenly mixed (distributed)
2. Examples

a. Dirt

b. Italian salad dressing

c. Concrete

E. Heterogeneous mixtures 

1. Different parts cannot be seen, evenly mixed 

a. Kool-aid

b. Milk

c. Western salad dressing (French)

d. Air

e. Brass
V. Physical Change

A.  A change in looks or state of matter, but the substance stays the same.

1. Change in shape or form

a. Chopping/cutting-breaking

b. Change shape

c. Dissolving

d. Changing color- painting

e. Bending

f. Crushing

2. Changes in state of matter

a. Melting- solid to liquid

b. Freezing- liquid to solid

c. Evaporation- liquid to gas

d. Condensation- gas to liquid

e. Sublimation- solid to gas

VI. Chemical Change

A.  A change in matter that makes new substances- the substance does not stay the same.

1. Combustion- fire burning

2. Electrolysis- using electricity to break down molecules

3. Oxidation (rusting)- Slowly combine with oxygen

4. Tarnishing- Metal slowly combines with sulfur

III.  Conservation of Mass


A.  Law of conservation of mass:

Matter cannot be created or destroyed in any chemical or physical change.

1. Atoms are rearranged into new substances

IV.  Matter and Thermal Energy


A.  Energy--> the ability to do work or cause a change

1.  Every physical and chemical change includes a change in energy

B.  Changes in matter



1.  Endothermic change--> takes in heat--> feels cold



2.  Exothermic change--> gives off heat--> feels hot

2-1 Solids, Liquids, Gases
I. Solids


A.  Definite (fixed) shape


B.  Definite volume


C.  Particles



1.  Tightly packed together



2.  Move: vibrate back and forth in fixed positions


D.  2 types of solids



1.  Crystalline solids – arranged in regular, repeating pattern




a.  specific melting point



2.  Amorphous solids – not arranged in any patterns




a.  become soft or change before they melt

II.  Liquids


A.  Does not have definite shape



- takes shape of its container


B.  Has a definite volume


C.  Particles



1.  Tightly packed together



2.  Move around more freely – flow


D.  Surface tension – molecules of a liquid pulling together


E.  Viscosity – how fast or slow a liquid flows (pours)



Example:  honey vs. water

III.  Gas


A.  Have no definite shape



1.  Fill the space they are in


B.  Have no definite volume

2-2:  Changes of State
I.  Changes:  Solid – Liquid


A.  Solids – least amount of thermal energy


B.  Liquids - middle amount of thermal energy


C.  Gases – highest amount of thermal energy


D.  Melting – 



1.  When a solid changes to a liquid



2.  Melting point – the temperature when a substance melts


E.  Freezing – 



1.  When a liquid changes to a solid

2.  Freezing point – the temperature when a substance freezes



3.  Freezing and melting points are the same temperature

II.  Changes:  Liquid – Gas


A.  Vaporization – changes from a liquid to a gas



1.  Evaporation – liquid changes to a gas on the surface only




a.  Gains energy from the air, ground or sun



2.  Boiling – liquid changes to gas throughout the substance




a.  Needs heat




b.  Boiling point – temperature at which boiling occurs


B.  Condensation – gas particles lose energy and form a liquid



1.  Examples




a.  Water condensates on a mirror during a hot shower




b.  Water condensates on a window during a cold day

c.  Water condensates on the outside of a glass (cold drink)




d.  Dew on grass in the morning

III.  Changes:  Solid – Gas

A.  Sublimation – particles of a solid gain enough energy to change into a gas (no liquid state)


1.  example – carbon dioxide:  dry ice

