TEST 4:  EQUATIONS AND MATH OF EQUATIONS
1. A chemical equation shows what takes place during a chemical reaction.   A substance that enters into a reaction is called a reactant and is written to the left of the arrow.  A substance produced by a reaction is called a product and is written to the right of the arrow.

2. All equations must be balanced for mass, charge and energy.  Only coefficients can be used to balance an equation.  You can not change or add subscripts to a formula to balance an equation.

3. An endothermic reaction requires energy in order to occur.  (absorbs energy)
The energy term is written on the reactant side. (left side)

For example: H2O(s) + energy → H2O(l)
4. An exothermic reaction releases energy when it takes place.  The energy term is written on the product side.  (right side)

For example: H2O(l)→H2O(s) + energy
5. Types of Reactions:  Identify the five major types of reactions

1.  Synthesis: two or more reactants yield one product 


A  +  B→AB
                      For example:  4Fe  +  3O2→2Fe2O3
2. Decomposition:  one reactant breaks down into two or more products

AB→A  +  B

For example: H2CO3→H2O  +  CO2
3. Single Replacement:  an element reacts with a compound to form a new      element and a new compound.  Table J can be used to determine if the reaction will take place.

A  +  BC→AC + B (A-metal)  or BA +C (A-nonmetal)

For example:  Zn + 2HCl→ZnCl2  +  H2
4. Double Replacement:  two compounds react to form two new compounds.

Table F can be used to determine if the reaction goes to completion to see if a precipitate is formed.  (insoluble salt)  Other products that show a reaction goes to completion will be a gas or water.

AB  +  CD→ AD  +  CB
For example:  AgNO3(aq)  +  NaCl(aq) →AgCl(s)  +  NaNO3(aq)→
5. Combustion:  Complete combustion occurs when a hydrocarbon (compound

consisting of carbon and hydrogen) reacts with oxygen to form carbon dioxide and water.  Incomplete combustion is when a hydrocarbon doen’t react with enough oxygen and the products are either carbon and water or carbon monoxide and water.

For example:  CH4  +  2O2→CO2  +  2H2O

6. Problems involving equations involve three steps.
Step 1:  Find the moles of the substance you are given information about

Step 2:  Set up a mole ratio between the actual and theoretical moles.

Step 3:  Covert to the desired unit such as grams, liters or particles

For example:  How many grams of water can be produced from the complete combustion of 67.2 liters of ethane gas according to the following equation?

2C2H2  +  7O2→4CO2  + 6H20
Step 1:  moles of ethane = l/22.4=67.2/22.4=3.00 moles
Step 2:  3 moles of ethane  =  x moles of water

      ----------------------       --------------------


       2 moles of ethane
       6 moles of water

             2 X  = 18



X=9.0 moles of water

Step 3:  9.0 moles of water = g/gfm=g/18.0



Ans:  162 grams of water
