Test 5:  Introduction to Phases and Phase Changes
1. Energy is defined as the ability to do work.  A physical change may involve changes in energy, while a chemical change always involves changes in energy.  The total energy of a system is made up of  potential energy  (energy of position—stored energy) and kinetic energy (energy due to motion)

2. An endothermic reaction absorbs heat.  (For example:  melting, boiling, sublimation, or when a substance dissolves in water and the water temperature goes down)

3. An exothermic reaction releases heat.  (For example:  freezing, condensing, deposition, or when a substance dissolves in water and the water temperature goes up)

4. Temperature measures the average kinetic energy of its particles.  When the temperature increase the average kinetic energy of its particles increase.  Heat flows from a hot body to a cold body.

5. Temperature is measured using a thermometer.  In chemistry we use either the

a. Celsius scale (Melting point of water:  O0C   Boiling point of water:  1000C) 
b. Kelvin  scale (“”””””””””””””””””””273 K   “””””””””””””””””””””373 K
Note :  The size of a Kelvin and Celsius degree are equal.  

6. The lowest possible temperature is called Absolute Zero (the temperature when all motion theoretically would cease.  It is equal to 0 K or -273 0C.  To convert between the two temperature scales you can use K = 0C  +  273 or 0C = K -273 (table T)
Heat is a measure of the amount of energy transferred from one substance to another.  It is measured in calories or joules.  To calculate the heat absorbed or released you can use the following heat equations that are found on table T.
Q(joules) = M (grams) c (specific heat)  ∆T (change in temperature) 

Q(joules) = M(grams) Hf  (heat of fusion:  used melting/freezing)

Q(joules) = M(grams) Hv (heat of vaporization:  used for boiling/condensing)

7. There are three phases of matter:

a. Solids: Definite shape and definite volume (regular three dimensional pattern)

                    Molecules are close together, strong intermolecular forces of attraction, low 
                    Kinetic energy and dense.  (vibration movement of particles)

b.     Liquids:  Definite volume but take the shape of their container.    
                                              Particles are less ordered and are able to flow over one another.
b. Gases:  Indefinite shape and volume.  (of its container)

c.               Molecules are far apart, weak intermolecular forces of attraction, high kinetic 
                                           Energy and are less dense.

9.     Heating Curves are used to show endothermic phase changes.  Cooling curves are used to show       exothermic phase changes. 
Freezing is the phase change as a substance changes from a liquid to a solid. 
Melting is the phase change as a substance changes from a solid to a liquid. 

Condensation is the phase change as a substance changes from a gas to a liquid. 

Vaporization is the phase change as a substance changes from a liquid to a gas. 

10.  The heat equations related to heating and cooling curves are given below:
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