Chapter 10 and 11: States of Matter and Thermochemistry
Know definition of following terms: 
Kinetic Theory (what are the main parts), Gas Pressure, Kinetic Energy, Kelvin Temperature, Evaporation vs. Vaporization, Melting and Freezing, Condensation, Sublimation, Vapor, Diffusion, Endothermic and Exothermic, Chemical potential energy, Heat (Enthalpy) of Vaporization, Heat (Enthalpy) of Fusion, Heat Capacity, Specific Heat, 
Be able to interpret and understand: 
Heating and Cooling Curve, Phase Diagrams, and Temperature vs. Vapor Pressure Curve. 
Some Notes and Practice Problems:
Exothermic and Endothermic Processes

· System is your point of focus. Surroundings means the region in the immediate vicinity of the system.  We are studying the flow of energy from the system to the surroundings and vice-versa.
· Heat flowing into a system from its surroundings has a positive value and is called endothermic.  A process that releases heat to its surroundings has a negative value and is exothermic. 

Heat Capacity and Specific Heat

· A calorie is the quantity of heat required to raise 1 gram of water 1 oC.  The dietary Calorie (Cal) equals 1,000 cal or 1 kcal. 
· A joule is the SI unit of heat & energy.  4.184 J = 1 cal.
· Heat capacity is the amount of heat needed to raise the temperature of an object exactly 1 oC.  It varies with mass and the chemical composition of the object.
· The specific heat capacity or specific heat is the amount of heat needed to raise the temperature of 1 g of the substance 1oC. 

Q(heat) = C(specific heat) x m(mass in grams) x  (T(change in temp) 

http://www.murrieta.k12.ca.us/cms/lib5/CA01000508/Centricity/Domain/1711/HEAT%20Practice%20Problems.doc
Measuring and Expressing Heat Changes

· Calorimetry is the measurement of heat changes.
· Enthalpy (H) is the heat content of a system. (H= q
(H = C x m x (T
Thermochemical Equations (examples below)
· Calcium oxide combines with water to produce calcium hydroxide and heat (exothermic reaction)
CaO(s)  +  H2O(l)  (  Ca(OH)2(s)  +  65.2 kJ
CaO(s)  +  H2O(l)  (  Ca(OH)2(s) 

(H = -65.2 kJ

· Sodium hydrogen carbonate absorbs 129 kJ of energy and decomposes to sodium carbonate, water, and carbon dioxide (endothermic reaction).
2NaHCO3(s)  +  129 kJ   (  Na2CO3(s)  +  H2O(g)  +  CO2(g)
2NaHCO3(s) (  Na2CO3(s)  +  H2O(g)  +  CO2(g)    (H = 129 kJ

· Combustion reactions are when a substance combines with oxygen to produce carbon dioxide and water (either vapor or liquid).  The heat of combustion is the heat released by the burning of one mole of a substance.
CH4(g)  +  2O2(g)  (  CO2(g)  +  2H20(l) 
(H = -890 kJ
Review Back of Stoichiometry #2  practice problems
Heats of Fusion and Solidification

· The heat absorbed by one mole of a substance in melting from a solid to a liquid at a constant temperature is the molar heat of fusion ((Hfus).
· The heat released when one mole of a liquid solidifies at a constant temperature is the molar heat of solidification ((Hsolid).
Heats of Vaporization and Condensation
· The amount of heat necessary to vaporize one mole of a given liquid is the molar heat of vaporization ((Hvap).
· The amount of heat released when one mole of vapor condenses is the molar heat of condensation ((Hcond).

Heat of Solution

· The heat change caused by dissolution of one mole of a substance is the molar heat of solution ((Hsoln).
· Cold packs and hot packs.

Review Phase change practice problems
Kinetic Theory

· All matter including gas is composed of particles that are considered to be small, hard spheres that have insignificant volume and are relatively far apart from one another.  Between the particles there is empty space.  No attractive or repulsive forces exist between the particles  
· The particles in a gas move rapidly in constant random motion and varying speeds.  They travel in straight paths and move independently of each other.  They change direction only after a collision with one another or other objects.
· All collisions are perfectly elastic.  Total kinetic energy remains constant. 

Variables That Describe a Gas  

· Pressure (P) measured in kPa, Torr or atm
· Volume (V) measured in dm3 or L
· Temperature (T) measured in K 
·  K = oC + 273

Temperature is measure of average kinetic energy: 0°C = 273K so   K= °C + 273

· http://www.dallassd.com/our%20schools/high%20School/Chemsite/ime/celsius/quiz.html 
Two substances at the same temperature have the same average kinetic energy. Their velocities or speeds would therefore depend on their masses. The smaller the mass, the higher the velocity, and vice versa.

·  If CO2 and O2 were in two different containers both at 30°C, which one would be moving faster? 

STP is Standard Temperature and Pressure.

Standard Temperature = 0°C = 273°K

Standard Pressure = 101.3 kPa, 760 Torr, 1 atm
