Matter and Change (Textbook Chapter 2)

Chemistry: The study of the composition of matter and the changes that matter undergoes.
Matter: Anything that has mass and takes up space.
Mass: The amount of matter an object contains.
Substance: Matter with a uniform and definite composition (also called a pure substance). All samples of a substance have identical physical properties.
Physical Property: quality or condition that can be observed or measured without changing the substance’s composition. For example:
1. Color

2. Solubility

3. Hardness

4. Density 

5. Melting point

6. Boiling point

7. Physical state

Intensive physical property: Does NOT depend on the amount of material present (e.g. color, melting point, freezing point, density)
Extensive physical property: DOES depend on the amount of material present (e.g. mass, volume)
Physical State (see Table 2.2)
8. Solid: definite shape and volume

9. Liquid: Takes on shape of container, definite volume

10. Gas: Fills any space; compressible

Gas vs. Vapor

 A vapor is the gaseous state of a substance that is generally a liquid or solid at room temperature (i.e.water vapor).

Physical Change: Alters a given material without changing its composition.
1. Cutting

2. Grinding

3. Bending

4. Melting

5. Boiling

6. Freezing

Mixture: A physical blend of two or more substances. Can be separated by physical means. Compositions may vary.
Heterogeneous Mixture: Not uniform in composition.
Homogeneous Mixture: Completely uniform composition. Also known as a solution.
Substances can be either

1. Elements 

2. Compounds

Elements: Simplest forms of matter that can exist under normal laboratory conditions.
11. Building blocks for all other substances.

12. Cannot be separated by chemical means.

13. Represented by a one- or two-letter chemical formula.

Compounds: Can be separated into simpler substances by chemical means.
Chemical Reaction: One or more substances change into new substances.
Reactants: Starting substances in a chemical reaction.
Products: Resulting substances in a chemical reaction.
Chemical Property: The ability of a substances to undergo a chemical reaction and to form new substances.
Chemical changes

7. Result in a change of chemical composition of the substances involved.

8. Most chemical changes are not easily reversed.

9. Rust

10. Burn

11. Rot

12. Explode

13. Corrode

Law of conservation of mass

14. In any physical change or chemical reaction, mass is neither created nor destroyed.

15. The mass of the products is always equal to the mass of the reactants. 
Density is the mass of a substance per unit volume or how much it weighs per given 
volume; it is an intensive physical property and therefore can be used for identification since it does not change with amount. 

Putting the definition into a mathematical equation 
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In the beginning, you will probably choose to work most density problems using this equation, and this means you must remember four things: 

(1) if you are going to solve density problems with the density equation, 

you must write the equation before you use it 

(2) you must “play by the rules” and use only the proper units in the equation. 
The “proper” units in this equation are: 

(3) mass MUST be in grams; if it is given to you in other units, 

convert it to grams BEFORE you put it in the equation 

(4) volume MUST be in mL for liquids, cm3 for solids and L for gases. 

If it is given to you in other units, you must convert it to the proper units before putting it in the equation. 
A MILLILITER and a CUBIC CENTIMETER ARE EXACTLY THE SAME AMOUNT of volume! 
These are just two different terms which mean the same volume and are sometimes used to designate whether a substance is a solid or a liquid—ml for liquids and cm3 for solids. However, particularly in medicine, liquids are almost always designated cm3. 

(5) if you use these labels, the density of a solid will therefore be g/cm3; the density of a liquid will be g/mL and the density of a gas will be g/L. 

THERE ARE 3 VARIABLES IN THE EQUATION, AND YOU WILL BE ASKED TO SOLVE FOR ANY ONE OF THESE WHEN THE OTHER TWO ARE GIVEN. 

Example 2-1. A certain solid has a volume of 35.7 cm3 and weighs 85 grams. What is its density? 
Example 2-2 A liquid fills a graduated cylinder to the 45.8 mL mark. The empty graduated cylinder weighs 26.5 grams and when it is filled with an unknown liquid to the 45.8 mL mark, the cylinder and the liquid together weigh 70.0 grams. What is the density of the unknown liquid? 

Example 2-3 If the density of gold is 19.3 g/cm3, what is the volume of 200 g of gold (in cm3?) 
Example 2-4 The density of liquid mercury is 13.6 g/mL. How much would 35.0 mL of mercury weigh in grams?
THE ONLY DENSITY WHICH YOU MUST MEMORIZE IS THE DENSITY OF WATER WHICH IS 1.0 g/mL. 

This means that 1.0 gram of water has a volume of 1.0 mL and that 1.0 mL of water will weigh 1.0 gram. This is actually only true at ONE temperature (3.98o C); at all other temperatures the density of liquid water is slightly less than 1.0 g/mL, but it will round to 1.0 g/mL. 

THIS MEANS THAT SUBSTANCES WHICH ARE LESS DENSE THAN WATER WILL FLOAT assuming that they do not dissolve in the water nor react with the water. 


