Physical Science

Ch 8 

I. Matter and Temperature


a. States of Matter

i. Determined by amount of kinetic energy in the atoms

ii. Solids

1. Definite shape

2. Definite volume

3. Very little kinetic energy

4. May fall into crystals as it cools

iii. Liquids

1. Take the shape of it’s container

2. More kinetic energy than solids

iv. Gases

1. Fill their containers

2. Have a lot of kinetic energy

v. Plasma

1. Gases that have lost their charges (positive and/or negative

vi. Thermal expansion 

1. As kinetic energy increases (heat is increasing) the volume will also increase
b. Changes in State of Matter

i. Evaporation

1. Substance going from liquid to gas

2. Liquid water going to water vapor
ii. Condensation
1. Substance going from gas to liquid

2. Atmospheric water  becoming morning dew

iii. Melting

1. Substance going from solid to liquid

2. Ice to water

iv. Freezing

1. Substance going from liquid to solid

2. Liquid water becoming ice

v. Sublimation

1. Substance going from gas to solid or solid to gas – avoiding the liquid state

2. Dry ice becoming carbon dioxide vapor

vi.  As temperature increases, molecules in matter acquire more kinetic energy and move increasingly toward a gaseous state

c. Behavior of Gases

i. Pressure

1. The amount of force exerted per unit of area  P=F/A

2. Air pressure – the force of air on a surface

3. Measuring Pressure

a. Unit is a Pascal – common is KPa

b. Sea Level = 101.3 KPa  or (1 atm)

ii. Our Atmosphere – A sea of Air

1. Particles are invisible

2. 16-17 Km = Troposphere
3. Made up of N, O, Ar, CO2, and water vapor

4. Particle move 1610 mph and collide frequently creating air pressure

5. Higher altitudes = less pressure

iii. Boyle’s Law

1. If pressure increases, volume decreases

2. If volume increases, pressure decreases

3. In both cases temperature must remain constant

iv. Charles’s Law

1. As temperature increases, volume increases

2. As temperature decreases, volume decreases

3. Pressure remains constant

4. Absolute zero = no kinetic energy, therefore no volume.

d. Uses of Fluids

i. Archimedes Principle

1. Buoyancy is the ability of a fluid (liquid or gas- to exert an upward force on an object that is immersed in it. (Buoyant force)

2. Amount of Buoyant force determines whether objects sink or float

3. If BF = objects weight, then it will float

4. If BF is GREATER, then object will rise (helium balloons)

5. How do Ships Float?

a. Archimedes – Greek mathematician (3 rd Century-BC)

b. A. principle: BF = the weight of the fluid displaced by the object

ii. Pascal’s Principal

1. French scientist – early 1600’s
2. Pressure applied to a fluid is transmitted unchanged throughout the fluid.

3. Ex: squeeze one end of a balloon, the balloon pops out on the other end

iii. Bernoulli’s Principle

1. As the velocity of the fluid increases, the pressure exerted by the fluid decreases.

2. Allows for flight

Ch 9 – Classification of Matter

I.  Composition of Matter

A. Substances – 2 kinds

1. Elements -  If all atoms in a sample have the same properties or identity

2. Compounds – materials made of two or more atoms that chemically combine

B. Mixtures – do NOT chemically combine

1. Heterogeneous mixture - substances are not the same from point A to point B.


a. example:  salad


b. suspensions – a kind of heterogeneous mixture in a liquid in which visible            

        particles settle

2.  Homogeneous mixture- substances equally distributed


 a. aka: solution

3. Colloids -   a mixture that never settles, and particles scatter light (Tyndall 

    effect).  Pg. 249

II. Describing Matter

A. Physical Properties 

1. any property that you can observe without changing the substance

2. Examples:  color, shape, size, density, melting pt. and boiling pt.

3. Can be separated by physical means: example- magnets, manual separation, centrifuge

B. Physical Changes –examples – changes of states of matter – identity remains the same

C. Chemical Changes – A change of one substance in a material to a different substance

D. Chemical Properties – a characteristic of a substance that indicates whether it can undergo a certain chemical change 

1. example:  flammable, caustic, electron arrangements

E. Conservation of Mass

1. Law of conservation of mass – mass can neither be created nor destroyed – only conserved.

Chapter 10: Atomic structure
I.  Atomic structure

a. Smaller particles of matter

i. Proton – positive

1. Made of 3 quarks held together by nuclear force

ii. Neutron – no charge

1. Made of 3 different quarks

iii. Electron – negative charge

iv. Studying Collisions

1. Particle accelerators (Fermi lab ) found last quark. (CERN – looking for new particles.

b. Masses of Atoms

i. Atomic Mass based on Carbon 12 isotope

1. Measured in AMU or atomic mass units

2. Based on average of all isotopes of an element found in nature

ii. Mass number – sum of protons plus neutrons

iii. Isotopes – same elements with different number of neutrons

c. Periodic Table

i. Created by Mendeleev (Russian Chemist)

1. Originally organized PT by properties of elements

2. Moseley organized PT by atomic number (number of protons in an element)

3. PT provides information

a. Chemical symbol

b. Atomic number

c. Atomic mass

d. Element name

ii. Groups of elements

1. Groups or families are vertical columns on the PT

2. Periods are horizontal rows on the PT

3. Dot diagrams

a. Chemical symbol surrounded by dots that represent electrons in the outside energy level (houses)

4. Metals are left of the staircase

a. Most exists as solids at room temp

b. Good conductors of electricity and heat

5. Non metals are on the right of the staircase

a. Most are gases at room temp

b. Do not conduct electricity or heat

