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Chapter 2:  Matter and Change 
 

Solutions 
6. Solutions are homogenous mixtures of two or more substances. As a basis for understanding this 

concept: 
f. *Students know how molecules in a solution are separated or purified by the methods of 

chromatography and distillation. 
Investigation and Experimentation 
1. Scientific progress is made by asking meaningful questions and conducting careful 

investigations. As a basis for understanding this concept and addressing the content in the other 
four strands, students should develop their own questions and perform investigations. Students 
will: 
d. Formulate explanations by using logic and evidence.

 
 
 
 
 
 
 
 
 
 

  
 

 
I. Properties of Matter. 
 

A. Describing Matter 
 

 � Properties used to describe matter can be classified as extensive or intensive. 
 

1. Extensive Properties. 
a. Mass— 
 
b. Volume— 
 
c. Extensive properties— 
 
d. The prefix “ex-“ means “out” which implies that these properties are affected by outside 

influences. 
2. Intensive Properties. 

a. Intensive Properties— 
 
b. The prefix “in-“ means “in” which implies that these properties are affected by internal 

influences or are part of the nature of the substance. 
B. Identifying Substances. 

1. Substance— 
 

 
� Every sample of a given substance has identical intensive properties because every 

sample has the same composition. 
 

2. Physical property— 
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3. Physical properties include hardness, malleability, conductivity, color, ductility, melting point 
and boiling point as well as others. 

C. States of Matter. 
 

� Three states of matter are solid, liquid, and gas. 
 

1. Solids. 
a. Solid— 
 
b. The particles in a solid are arranged close together so they can only be compressed a 

very little amount. 
c. The attractions that hold them together prevent them from expanding very much. 

2. Liquids. 
a. Liquid— 
 
b. The particles in a liquid are arranged close together but not so close that they can’t 

move apart so they can take the shape of their container. 
c. The attractions that hold them together prevent them from expanding very much so their 

volume doesn’t change. 
3. Gases. 

a. Gas— 
 
b. The particles in a gas are arranged far apart so they can expand and take the shape of 

their container, changing their volume as they expand. 
c. Vapor— 
 

D. Physical changes. 
1. Physical change— 
 
2. Water that boils or freezes is still made of two hydrogens bonded to one oxygen and even if 

you break, carve, or crush ice, it is still made of the same elements in the same 
proportions. 

 
� Physical changes can be classified as reversible or irreversible. 
 

3. If you melt ice into water, you can reverse the process to reform the ice but breaking a 
pencil will leave you with two pieces of pencil that cannot be put back the way they were 
but their composition didn’t change. 

 
II. Mixtures. 

 
A. Classifying Mixtures. 

1. Mixture— 
 
� Based on the distribution of their components, mixtures can be classified as 

heterogeneous mixtures or homogeneous mixtures. 

Advanced Chemistry Page 2 Chapter 2 Notes 



 
2. Heterogeneous Mixtures. 

a. Heterogeneous mixture— 
 
b. Phase— 
 
c. A heterogeneous mixture consists of two or more recognizable phases. 

3. Homogeneous Mixtures. 
a. Homogeneous mixture— 
 
b. Solution— 
 
c. A homogeneous mixture consists of only one recognizable phase. 

B. Separating Mixtures. 
 

� Differences in physical properties can be used to separate mixtures. 
 

1. Filtration. 
a. Filtration— 
 
b. If you have ever made coffee, you probably used a coffee filter to separate the coffee 

grounds from the solution formed as hot water leached through the ground coffee 
beans. 

2. Distillation. 
a. Distillation— 
 
 
b. Whiskey is essentially very strong beer that isn’t carbonated because the alcohol is 

boiled out of a water solution at around 78 °C and condensed by cooling it. 
c. Fractional distillation is used to turn crude oil into jet fuel, kerosene, gasoline, diesel 

fuel, and other substances. 
d. Reversing the process by freezing a solution can separate two liquids whose freezing 

points differ. 
 

III. Elements and Compounds. 
 

� Alchemists developed the tools and techniques for working with chemicals. 
 

A. Distinguishing Elements and Compounds. 
1. Breaking down compounds. 

a. Element— 
 
b. Compound— 
 
c. Water is considered to be a compound because it always has two hydrogens to one 

oxygen, no matter if it is frozen, found in a lake or stream, or in outer space. 
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d. Chemical change— 
 
e. You might find that you enjoy toast more than just plain bread because heating the 

starches in bread breaks them down chemically into sugars which can also break down 
into carbon and water vapor giving toast its characteristic brown color if some carbon 
forms and its characteristically black color if you break it down too far. 

2. Properties of compounds. 
a. Compounds have properties that are different from the elements that form them. 
b. Hydrogen is a clear, colorless gas that can explode when heated in the presence of 

oxygen and oxygen is a clear, colorless gas that promotes burning when heated in the 
presence of a carbon compound. 

c. Water is made of explosive hydrogen and flammable oxygen but is a liquid that doesn’t 
explode or promote burning when heated. 

B. Distinguishing substances and mixtures. 
1. Homogeneous mixtures and pure substances may appear to be made of only one type of 

matter. 
2. One test to distinguish between them is if the matter comes in different version as milk and 

gasoline do. 
 

� If the composition of a material is fixed, the material is a substance.  If the composition of a 
material may vary, the material is a mixture. 

 
C. Symbols and formulas. 

1. Chemical symbol— 
 
 
2. Some chemical symbols don’t seem to match their names because the symbols are based 

on Latin, Greek, or Arabic names. 
3. A subscript, or number written below the line of the symbol, is written to the right of the 

symbol to indicate how many parts of that element exist in the compound. 
4. Sucrose, C12H22O11, indicates that table sugar is composed of twelve carbon atoms, 

twenty-two hydrogen atoms, and eleven oxygen atoms. 
 

� Chemists use chemical symbols to represent elements, and chemical formulas to 
represent compounds. 

 
IV. Chemical Reactions. 
 

A. Chemical changes. 
 

� During a chemical change, the composition of matter always changes. 
 

1. Chemical property— 
 
2. Chemical properties are often recognized by the use of action words like, burn, rot, rust, 

decompose, ferment, explode, and corrode. 
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3. Iron reacts with oxygen to form rust which is not a clear, colorless gas that promotes 
burning nor is it a hard, silvery metal like iron. 

4. If the same substances exist after a change, then the change is a physical change, but if 
new substances exist after a change, then the change is a chemical change and becomes 
a chemical property of the initial substances. 

5. Chemical reaction— 
 
6. Reactant— 
 
7. Product— 
 
 

Reactants  → Product 
Hydrogen + Oxygen → Water 

2H2 + O2 → 2H2O 
 
B. Recognizing chemical changes. 
 

� Possible clues to chemical change include a transfer of energy, a change in color, the 
production of a gas, or the formation of a precipitate. 
 

1. Chemical changes involve a transfer of energy. 
a. Spraying Lime-Away on calcium deposits on your shower will generate heat and rapid 

evolution of bubbles. 
b. Opening a bottled soft drink will cause the rapid evolution of bubbles and a slight 

decrease in temperature. 
c. Both appear to be undergoing a chemical reaction, but only the first reaction produced 

new substances and was a true chemical reaction. 
d. Precipitate— 
 

C. Conservation of mass. 
 

� During any chemical reaction, the mass of the products is always equal to the mass of the 
reactants. 
 

1. The Law of Conservation of Mass— 
 
2. When a match burns, the ash remaining does not have the mass of the match but 

considering the mass of the oxygen consumed and the mass of the match and the mass of 
the ash and the carbon dioxide and oxygen gases given off, no mass is gained or lost 
during the reaction. 

3. The two steps  involve analyzing and then solving the problem. 
 
 

PRACTICE FOR THE TEST: 
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Standardized Test Prep, page 61 
Internet Practice:  http://www.phschool.com/atschool/chemistry/ Click on the arrow above the 
picture of your Chemistry book. 
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