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Unit 2  - Matter & Energy Notes 

Matter - 













- Matter cannot be 



  or 



 in an ordinary chemical reaction, just 


 to form different 



.

Matter can be 



 using 




. 






CHARACTERISTICS OF MATTER
· PHYSICAL PROPERTIES
-



 of a substance that can be 



 without the production of a 

 substance .

Examples: Color, smell, taste, hardness, density, texture, solubility, melting/boiling/freezing points, magnetic attraction, electrical conductivity, temperature, state or phase
Two types of Physical Properties


1.  







-depends on the  


  


 



-for example:  volume, mass, weight, shape, etc…
2.  







-depends on the type of 

      (NOT 

  

   there is!!)



-for example: color, melting point, specific heat, density, appearance, etc…
· CHEMICAL PROPERTIES
-Describes how a substance


 or fails to 



 with other 



 to produce 

 substances.

Examples: Oxidation, Corrosion, Hydrolysis, Combustion, Flammability, Reaction to Acid or Base.

TWO TYPES OF CHANGE

1.  




 change

-an 




 of a substance that 


 changes the physical 



 of the substance.

*

  

  

             the chemical composition of the matter.

2.  




 change

-an alteration of the 



 composition of a 


 that results in the formation of a 


  



.



* Also known as a 



 


.

- All matter is made of 

 


 in constant motion.

Potential Energy: 












At the atomic level:









     *Closer  the particles:


     *Farther apart the particles:



Kinetic Energy:












*faster the particles moving:


     *Slower the particles moving:



States of Matter

	State or Phase
	Particle level picture
	Particle Description
	Keep Volume?
	Keep 

Shape?
	Particle Movement
	Amount 

PE
	Amount 

KE
	Example

	Solid


	
	
	
	
	
	
	
	

	Liquid


	
	
	
	
	
	
	
	

	Gas


	
	
	
	
	
	
	
	


· Plasma

- 




 state of matter

- consists of   


   energy particles

- electrons stripped from their nuclei

-examples:










Most abundant state of matter in the universe!

Variables That Effect Gases

1. Moles – the 


 of gas.

2. Volume – the size of the 




 that holds the gas.

3. Temperature – the 



 or kinetic energy of the gas particles.

4. Pressure- the 

 of gas particles on their container.  
Adding more moles of gas, reducing the volume of the container and/or raising the temperature of the gas will result in greater pressure.  The more collisions, the more pressure.

PHASE CHANGES – CHANGES OF STATE

•



 or 



 energy (heat) to a substance 

  causes phase changes.

•The particles 


 energy is 


 or 


.

•During a phase change, 



 does NOT change

PHASE CHANGES

•


           S Δ L

(


 energy)

•


           L Δ S 
(


 energy)

*Melting point & freezing point of a substance 

  occur at the 


 temperature.
•


           L Δ G
      
(


 energy)

•


        
 G Δ L
     
(


 energy)

•


           L Δ G
     
(


 energy)


     *Difference between boiling & evaporation:



-Boiling ( at a 


 temperature &  

 the surface



-Evaporation ( at 


 temperature &  at the 



•


           G Δ S
(


 energy)



-Examples: 



, 




•


           S Δ G
(


 energy)



-Examples: 





, 











· Pure Substance ( made of one 

 type of 



· Mixtures (  a 


 combination of 

 or more substances.

    (  no 


 ratio of particles

· Element (  made of only 


 type of 



( cannot be 

  

 into simpler substances under       normal 



 conditions.

· Compound (  atoms of 


 or more 


, chemically 

combined in a 



  ratio.

· Homogeneous Mixture (  atoms of two or more  


, physically 

    combined in no definite 


.






   ( the 


   throughout






    (  must be a 




.

· Heterogeneous mixture (  atoms of two or more 


 , physically 

     combined in no definite 




   (  



  throughout

Classifications of Mixtures

1. Solutions – Particles are Very Tiny, 

 

 separate

by filtering, 

 
 settle out when allowed to stand, particles are

 

 

 to scatter light, give a (-) Tyndall effect. 

 Ex. Kool Aid, brine

2.
Colloids – Particles are tiny, 

 

 separate by


filtering, 

 

 settle out when allowed to stand, 

particles 


 scatter light, (+) Tyndall effect.

Ex. Milk, whipped cream, aerosols

3.
Suspension – Particles visible with the unaided eye, 
 separate 

when filtered, 

  settle out if allowed to stand, particles 
 

scatter light, (+) Tyndall effect.

Ex. Muddy water, snow globes

SOLUTION - A 


 dissolved in a 


.

The 



 is the part in greater quantity.

For example, in a solution of salt water, 

 is the solute and 


  is the solvent.

ELECTROLYTE -  a 


 that conducts 


 in water or molten form.

Salt water will conduct electricity. (Electrolyte)


Sugar water will not. 

SOLUBLE – Able to 



.


Solute ions (Na+1 and Cl-1) become surrounded by 

solvent molecules (H2O).


(Opposite charges attract!)


“Like dissolves Like”


Polar dissolves 


  Ex. Salt in Water


Nonpolar dissolves 


 Ex. Oil in Gasoline



Solutions are 



  




1) The solution is 

 


 during its formation.

2) The particles 

 

 come out of solution no matter how long it is allowed to stand.

3) The solution is 

 and 



.

4) A solution is considered to be in 

 


 and will not filter unless extremely fine filter paper is used.

Types of Solutions

1. _________________________
Carbon dioxide, Nitrogen and 

Oxygen (air)

2.
_________________________
Water vapor in Air







(moist air)

3.
_________________________
Carbon dioxide in Water







(soda water)

4.
_________________________
Acetic acid in Water







(vinegar)

5.
_________________________
Sodium chloride in Water







(brine or salt water)

6.
_________________________
Copper in Silver







(Sterling Silver)

Solubility

Solubility - The amount of 


 that dissolves in a given
quantity of 



 at a given temperature to produce a 





 solution.

· Usually expressed in grams of solute per 100g of solvent.
Solution Concentrations

· ____________________ Solution – Contains the 


 amount of solute for a given amount of solvent at a constant temperature.

· ____________________ Solution – Contains 

 solute than a saturated solution.

· ____________________ Solution – Contains 

 solute than it should be able to hold to at a given temperature.  (Unstable)

Factors that Affect Solubility…

1) The 


 of the solute and the solvent. 

Some chemicals are just more soluble than others.

2) ____________________ and 




3) The amount of 



 already dissolved.

Solubility can be Increased by…

1) ____________________ the solution.

2) ____________________  the particle size of the solute.

3) ____________________ temperature.

Solubility Curve


	 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


What happens to the solubility of a substance as its temperature rises?

How many more grams of NaNO3 will dissolve in 100g of H2O at 83oC 

than at 30oC?
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