



Physical Behavior of Matter

A. Matter can be either a pure substance or a mixture of substances. 
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1. There are three phases of matter, solid, liquid, and gas, and


each phase has its own unique properties. 

Gases (g): 

· Takes shape of container

· Volume can change – expands to fill container

· Volume can change as a result of Pressure/Temp.

· Very random arrangement

· Particles have high kinetic energy and are free to move

· Large amount of space between particles

Liquids (l):

· Takes shape of container

· Fixed Volume

· Particles are random but close together

· Particles are free to move

Solids (s):

· Fixed shape

· Fixed Volume

· Regular geometric arrangement of particles

· Particles vibrate in fixed positions

a.) Phase changes 
Also Know Sublimation & Deposition .  The two substances that sublime are CO2(s) & I2(s)
2. Substances are specific types of matter. 

a.) Elements are substances made of only one type of 

atom. Elements cannot be chemically decomposed.
b.) Compounds are substances made of two or more types of elements. Compounds can be chemically decomposed.



i.) Compounds are represented by chemical 




formulas.
ii.) Compounds are differentiated by physical and 

chemical properties. 

3. A physical change is a rearrangement of particles (still the same substance), but a chemical change is one that results in new types of particles. 

4. A mixture is made up of two or more different substances, in various proportions, which retain their original properties. 

a.) A mixture is homogeneous if the mixture is the same throughout.  A solution is an example of a homogeneous mixture. 

b.) A mixture is heterogeneous if the mixture varies


throughout. 

     
 c.) A mixture, depending on its density, particle size, 



molecular polarity, boiling point, freezing point and 


solubility, can be separated by filtration, 



distillation, and chromatography. 

5. A solution is a uniform mixture of a solute and a solvent. 

HCl(aq) ( 
HCl is the solute




H2O is the solvent
a.) Temperature, pressure, and the nature of a chemical all affect solubility 


Pressure: Only affects gases

· Higher pressure ( Increased solubility



Chemical Nature:

· Reference Table F for some questions about specific compounds

· “Like dissolves Like”



Temperature:

· Solid solutes will be more soluble at higher temperatures
· Gas solutes will be less soluble at higher temperatures

b.) A solubility curve is a graph of the relationship between solubility and temperature. 



Reference Table G


Solids curve up and gases curve down

c.) Solubility curves can be used to distinguish between saturated, supersaturated and unsaturated solutions 

d.) The “like dissolves like” concept can be used to predict real life situations. 


Ionic & Ionic



Ionic & Polar



Polar & Polar



Nonpolar & Non Polar
e.) Solutions can be diluted to create varying concentrations, measured in molarity, percent by mass,  parts per million.  Reference Table T
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f.) A solution’s boiling point will increase, and its freezing point will decrease with the addition of a solute.  The More particles it will dissociate into, the greater the effect. (Ionic Compounds with more atoms = greater effect) 
B.  Energy

1. Energy can exist in many forms, including chemical, electrical, electromagnetic, thermal, mechanical, and nuclear. 

2. Energy in the form of heat is transferred from an object of higher temperature to an object of lower temperature. 

3. Heat is the energy associated with the random motion of atoms. Temperature is not a form of energy, only a measure of energy. 

4. Heating and cooling curves 



Be able to:

· Label heating and cooling curves (Solids, Liquids, Gases, phase changes)

· Identify changes in Potential Energy and Kinetic energy

· Identify melting point and boiling points on the curves

a.) Kinetic energy is the energy of motion 

b.) Potential energy is stored energy to be used later. 

c.) Heat of vaporization is the energy needed to convert a liquid to a vapor: boiling, evaporation, condensation. 


Reference Table B & T



q = mHv
d.) Heat of fusion is the energy needed to convert a solid to a liquid: melting, freezing, solidification. 


Reference Table B & T



q = mHf
e.) Sublimation is the conversion of a solid directly into a 

gas, while deposition is the conversion of a gas


directly into a solid. 

5. Temperature is not a form of energy, but a measure of 

average kinetic energy of particles in a substance. 

a.) Phase changes involve change in potential energy and change in intermolecular distance. 

b.) Temperature read on a Celsius thermometer can be converted to Kelvin by adding 273. 


K= Co + 237
6. Heat, measured in joules, can be calculated from both phase changes and temperature changes 


q = mC


q = mHf



q = mHv
7. A reaction can be 
· exothermic, gives off energy (Feels Hot, Temperature increases), 
· endothermic, absorbs energy (Feels Cold, Temperature decrease). 

8. Potential energy diagrams help differentiate between endothermic and exothermic reactions.  Reactants, products, activation energy, and heat of reaction are all key parts of a potential energy diagram. 
C. Gases  

1. An ideal gas is a model used to describe a real gas.  This model most closely fits a real gas when the gas is at low pressure and high temperature: examples are H2 and He. 

2. The kinetic molecular theory (KMT) is a model that aids in the understanding of the behavior of gases. 

a.) Gas molecules move randomly at all speeds and in all directions.

b.) The size of a gas molecule is much smaller the distance between the molecules.

c.) The gas molecules do not attract or repel each other.

d.) The total energy of the system does not change even when molecules collide.

3. The collision theory says that a reaction will have the greatest likelihood of occurring if the particles collide with sufficient energy and correct orientation. 

4. The combined gas law allows problems to be solved when the number of moles of gas is constant. Reference Table T
5. The gas laws can be explained in terms of the kinetic molecular theory. 
6. When two gases with equal volumes are at the same temperature and pressure, they also have an equal number of particles. 22.4L = 1 MOLE = SAME # of Particles
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