TEST 6:  PHASES OF MATTER
1. Gases:  Indefinite shape and volume.  They take the shape and volume of their container.  
2. Boyle’s Law: At constant temperature as the pressure on a given mass of a gas is increased the volume of the gas decreases. (Inverse relationship)  P1V1=P2V2
3. Charles’s Law:  At constant pressure as the temperature on a given mass of a gas is increased the volume of the gas increases.  (Direct relationship) V1/T1=V2/T2
4. Gay-Lussac’s Law:  At constant volume as the temperature of a gas increases the pressure of the gas increases.  (Direct relationship) P1/T1= P2/T2
5. Combined Gas Law:  (table T) P1V1/T1=P2V2/T2  (temperature must be in Kelvin)

Many combined gas law problems will ask you to convert to STP.  STP stands for standard temperature (0oC or 273 K) and standard pressure (1 atm, 101.3 kPA, 760 mm Hg or 760 torr).  These values are listed on table A.

For example:  45 ml of a gas is at STP, what volume will the gas occupy if the temperature is increased to 85oCand the pressure is increased to 2.5 atm?
Solution:  P1V1/T1=P2V2/T2

(1 atm)(45ml)/273 K  =  (2.5 atm)(x)/358 K

x = 24 ml

6.    Dalton’s Law of Partial Pressure:  states that the total pressure on a mixture of    gases is equal to the sum of the partial pressures  PTotal = P1  +  P2  +  P3 …..  

             For example:  If the total pressure of air is 1 atm and the partial pressure of 

             Nitrogen is .5 atm and oxygen is .3 atm, find the partial pressure of carbon 

             Dioxide.

             Solution:  1 atm = .5  +  .3  +  X

                                 X = .2 atm

              Some problems use moles.

              For example:  A mixture of gases at STP is made up of 6 moles of hydrogen and  

              4 moles of water vapor.  Find the partial pressure of each gas.

              Solution:  1 atm = 6x  +  4x

                               1 atm = 10x

                                     x= .1   (Partial pressure of hydrogen is .6 atm and water vapor is 

                                                 .4 atm)

7. Grahm’s Law of Diffusion:  lighter gases diffuse faster than heavier gases.
For example:  Hydrogen (molecular mass 2) diffuses faster than ammonia (molecular mass 17)

8. Kinetic Molecular Theory:  this theory is used to explain the behavior of a gas with these assumptions about the gas particles.

· Gas molecules are in random, constant, straight line motion

· Gases have no volume, but take the volume of their container

· Gases molecules do not attract each other.

· Gases molecules are separated by great distances.
· Gas molecules have collisions, which result in a transfer of energy between particles, but the net total energy of the system remains constant.

      Note:  A gas that follows these assumptions is said to be an ideal (perfect) gas.
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9. When a gas is cooled or there is an increase in temperature a gas becomes a liquid.  A liquid has a definite volume but takes the shape of its container.

10.  Vapor pressure:  the pressure a vapor exerts.  (Use table H)
· As temperature increases the vapor pressure of a substance increases.

· The weaker the forces of attraction between molecules the higher the vapor pressure

· Molecules with weak forces of attraction will evaporate quickly.

11.   Boiling Point:  boiling occurs when the vapor pressure equals the atmospheric    pressure.  The lower the air pressure the lower the boiling point.  Normal boiling point is when the vapor pressure is equal to standard pressure.  

12.  When a liquid is cooled it becomes a solid.  A solid has a definite shape and volume.  The shape is often described as a regular 3 dimensional pattern or a crystal.  
13. Heat Calculations:  (table T)
· Q = mc∆t (use whenever you have a temperature change)

· Q = mhf  (melting/freezing)

· Q = mhv  (boiling/condense)

For example:

How much heat is needed to melt 35 grams of ice at its melting point?

Q=mhf= (35g)(334 j/g)=11,700 Joules

How much heat is needed vaporize 35 grams of water at its boiling point?

Q=mhv= (35g)(2260J/g)=79,100 J

How many joules are absorbed when 150 grams of water are heated from 25 to 52

Degrees? 

Q=mc∆t = (150 g)(4.18 j/goC)(27.0)=16,900 J
