Properties of Matter

I. States of Matter – 

a. Solid- Has a definite shape and volume.

b. Liquid- A form of matter that flows, has a fixed volume, and takes the shape of its container. – Almost incompressible.

c. Gas – A form of matter that takes both the shape and volume of its container. – Easily Compressed.

i. Ask about molecules in different states (i.e. density, structure, volume and shape, etc..)

ii. Vapor is a substance that is not normally a gas at room temperature.

1. Ex.  Steam is a vapor because water is not normally a gas at room temperature.

d. Plasma-The most abundant phase in the universe, however, not on Earth.  Super-heated gas.  Ex.  Stars are made of plasma.

II. Physical Property- A quality or condition of a substance that can be observed or measured without changing the substance’s composition.

a. Ex. 
Color

Density

Solubility

Odor

Melting Point
Boiling Point

Hardness

III. Physical Change- A change which alters a given material without changing its composition.

a. Ex. Cutting, grinding, change in termperature, CHANGE IN STATE POSSIBLY (evaporating, freezing, etc.)

b. Ex.  Cut a wooden splint

IV. Chemical Changes:  One or more substances change into new substances.

a. Ex. Rust         O2  +  2Fe  (  2FeO

i. Reactants- The starting substances.

ii. Products- The substances formed.

b. What are the reactants and what are the products in this equation?
V. Chemical Property- the ability of a substance to undergo a chemical reaction and to form new substances

a. Example: Rusting is a chemical property of iron.

b. Indicators of a chemical change:
i. Energy is always given off or absorbed. (Energy absorption is not by itself an indicator because physical changes always absorb or give off heat also.)

ii. A change in color or odor or the production of a gas or a solid from a liquid (precipitate).  (Again, this may indicate a physical change instead.)

iii. Irreversibility

c. Even as a chemical change occurs, the law of conservation of mass still applies.

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

ii. ***Mass of products = Mass of reactants  ALWAYS!!

iii. EXAMPLE PROBLEMS.  






Answer the problems below.












          If all the reactants in a chemical reaction are completely used, which of the following statements accurately describes the relationship between the reactants and the products?
1. The products must have a different physical state than the reactants.
2. The total mass of the reactants must equal the total mass of the products.
3. The reactants must contain more complex molecules than the products do.
4. The density of the reactants must equal the density of the products.
iv. Ex.  The mass of a rusty bicycle is found to be slightly greater than the mass of the same bicycle before it rusted.  The change in mass indicates that the rusting process----
1. Is a physical change
2. Involves an energy-to-matter conversion
3. Decreases the density of the metal
4. Involves metal bonding with other atoms 

VI. Physical Properties:
a. Density:  D=M/V   and D=(r2
b. Solubility-  ex.)  36.2 g of NaCl will entirely dissolve in 100g. of H2O.  No more can be dissolved.  The solution is in equilibrium at this point and no more salt can be dissolved.----Solubility is how much and how easily something can be dissolved.

i. Solvent- The dissolving medium.

ii. Solute- The substance being dissolved.

iii. Saturated Solution- Contains the maximum number of solute for a given amount of solvent at a constant temperature.

1. Pressure and temperature affect solubility

c. Viscosity- A measure of the resistance of a fluid to deform under shear stress. --------“Resistance to Flow”

i. Example- Water is “thin” having a low viscosity.

ii. Example- Vegetable oil is “thick” having a higher viscosity.

d. Other Physical Properties:







Odor

Taste

Color

Melting Point

Mass

Boiling Point

Density
Freezing Point

e. Extensive properties: Physical property that depends on the amount of matter present
i. Ex.  mass, volume, length
ii. Not very useful in identifying unknown substances
f. Intensive properties:  Physical property that does not depend on the amount of matter present
i. Ex.  density, boiling point
ii. Can be very useful in identifying unknown substances.
VII. Mixtures- A physical blend of two or more substances.

a. Compositions of mixtures may vary.

b. Heterogeneous Mixture- Not uniform in composition. Ex. Salad

c. Homogeneous Mixture- Completely uniform in composition. Ex. Salt Water.   another word for homogeneous mixtures is a solution.
VIII. Element-   The simplest forms of matter that can exist under normal laboratory conditions.

a. Building blocks for all other substances.

b. Cannot be separated into simpler substances by chemical means.

IX. Compounds-  Substances that CAN be separated into simpler substances only by chemical means.

a. ***Explain compounds vs. mixtures

i. Example:  Sugar being heated (Caramelization)

1. Carbon + H2O (vapor) once charred.

b. Compounds react much differently than the elements that make them up.

i. Example:  NaCl is table salt and can be put in water (salt water); Na+ reacts vigorously with oxygen and water.

X. Law of Definite Proportions-  Regardless of the amount, a compound is always composed of the same elements in the same proportion by mass.

a. Percent by mass =          Mass of element  X  100

Mass of compound

b. Ex.  A bag of sugar (See pg. 75)

c. Practice-  Pg. 76 20-24

XI. Law of Multiple Proportions-  When different compounds are formed by a combination of the same elements, different masses of one element combine with the same relative mass of the other element in a ratio of small whole numbers.
a. Ex.  Pg 76  Second Paragraph
