Chemical and Physical Changes
1. When energy is 
a. added to a substance (endotheric) or 

b. removed from a substance (exothermic) 

 a chemical or physical change can occur

2. Physical changes occur when the substance changes state of matter but the composition does not change

a. Examples of physical change

i. Melting/Freezing

ii. Boiling/Condensing

iii. Sublimation/Deposition

iv. Dissolving
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b. States of matter (we will only be concerned with the first three…but the last two are very interesting)
i. Solid

1. particles are closely packed and have little kinetic energy

ii. Liquid

1. Particles are more loosely packed than solids and have slightly more kinetic energy

iii. Glass

1. Particles are packed very loosely and have a lot of kinetic energy

iv. Plasma
1. Particles are ions, outer electrons have been stripped off

2. Present in fluorescent lights, and flat screen tv and computer monitors

v. Superfluids/Bose-Einstein condensate

1. Many superfluids are also superconductors.  So far this state of matter only form at very cold temperatures and not all substances become superfluids

2. Scientists also believe that the center of a neutron star or white dwarf may consist of matter in this state.

3. Chemical changes occur when the composition of the substance does change

a. Examples of chemical change

i. Burning wood/fuel

ii. Baking (soupy cake mix to spongy cake)

iii. Caramelizing sugar (white crystals to brown syrup)

iv. Photosynthesis and cellular respiration (sugar to carbon dioxide and vice versa)

b. Indicators of chemical change

i. Heat and light

ii. Gas formation

iii. Color change

iv. Precipitaiton (formation of a solid when two liquids are mixed)
v. *Note that these indicators do not guarantee that a reaction has taken place but are indicators. To guarantee a chemical change has taken place you must analyze the product of the reaction to see if it is chemically different from the reactant. 
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