Chapter 13- States of Matter

Section 1: The Nature of Gases

1. Kinetic energy – energy an object has because of its motion

2. Kinetic theory- all matter consists of tiny particles that are in constant motion

3. Kinetic theory of gases:

a. The particles in a gas are considered to be small, hard spheres with insignificant volume.


i. There are no attractive forces between particles.

b. The motion of the particles in a gas is rapid, constant, and random.

c. All collisions between particles in a gas are perfectly elastic.

4. Gas Pressure – results from the force exerted by a gas per unit surface area on an object.

a. Is the result of simultaneous collisions of billions of rapidly moving particles in a gas with an object.

b. Vacuum- empty space with no particles and no pressure

c. Atmospheric pressure – results from the collisions of atoms and molecules in air with objects.

i. Measured by a barometer

d. Measured in units of atmospheres (atm), kilopascals (kPa), millimeter of mercury (mmHg) or torr.

i. 1 atm = 101.3 kPa = 760 mmHg or torr

(standard pressure)

e. Example problems:

5. Kinetic Energy and Temperature

a. The particles in any collection of atoms or molecules at a given temperature have a wide range of kinetic energies.

b. Most of the particles have kinetic energies somewhere in the middle( therefore, we use average kinetic energy

c. Directly proportional to temperature 
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Section 2: The Nature of Liquids

1. Particles in a liquid are attracted to one another; these intermolecular attractions keep the particles close together.

2. Evaporation vs. Vaporization

a. Vaporization- conversion from a liquid to a gas

b. Evaporation- occurs at the surface of a liquid that is not boiling

i. Only the molecules with high enough kinetic energy that can overcome the attractive forces will escape.

ii. Evaporation is a cooling process

3. Vapor pressure

a. Measure of the force exerted by a gas above a liquid

b. Increases with increasing temperature

c. Boiling point= temperature at which the vapor pressure of a liquid is equal to the external pressure

i. Normal boiling point = when external pressure is standard pressure (1 atm)

Section 3: The Nature of Solids

1. the general properties of solids reflect the orderly arrangement of their particles and the fixed locations of their particles

2. crystal= orderly, repeating three dimensional pattern

3. Allotropes

a. Two or more different molecular forms of the same element in the same physical state

b. Ex: Carbon- allotropes are diamond, graphite, and fullerene

