
Chapter 11 – Chemical Reactions Notes 
 

 
Chemical Reactions: 
 
Chemical reactions are processes in which the atoms of one or 
more substances are rearranged to form different chemical 
compounds. 
 
How to tell if a chemical reaction has occurred (recap from Chap. 2): 
 

 Temperature changes that can’t be accounted for. 
 

o Exothermic reactions give off energy (as in fire). 
 

o Endothermic reactions absorb energy (as in a cold 
pack). 

 

 Spontaneous color change. 
o This happens when things rust, when they rot, and when 

they burn. 
 

 Appearance of a solid when two liquids are mixed. 
o This solid is called a precipitate. 

 

 Formation of a gas / bubbling, as when vinegar and baking 
soda are mixed. 

 
Overall, the most important thing to remember is that a chemical 
reaction produces a whole new chemical compound.  Just changing 
the way that something looks (breaking, melting, dissolving, etc) isn’t 
enough to qualify something as a chemical reaction! 
 
 

 
 
 
 
 
 



Balancing Equations Notes: 
 
An easy Pumpkin Pie Recipe: 
 

 3/4 cup granulated sugar 

 1 teaspoon ground cinnamon 

 1/2 teaspoon salt 

 1/2 teaspoon ground ginger 

 1/4 teaspoon ground cloves 

 2 large eggs 

 1 can (15 oz.) 100% Pure Pumpkin 

 1 can (12 fl. oz.) Evaporated Milk 

 1 unbaked 9-inch (4-cup volume) deep-dish pie shell 

 Whipped cream (optional) 
Mix sugar, cinnamon, salt, ginger and cloves in small bowl. Beat eggs in large 
bowl. Stir in pumpkin and sugar-spice mixture. Gradually stir in evaporated milk. 
Pour into pie shell. Bake in preheated 425° F oven for 15 minutes. Reduce 
temperature to 350° F; bake for 40 to 50 minutes or until knife inserted near 
center comes out clean. Cool on wire rack for 2 hours. Serve immediately or 
refrigerate. Top with whipped cream before serving. 
 

Why are we doing this? 
 

 When we change one thing to another in the kitchen, we write 
recipes to tell us what to do. 

 

 When we change one thing to another in the lab, we write 
recipes as well.  These recipes are called “chemical equations” 
and they tell us everything we need to know to do the reaction. 

 
An easy water recipe: 
 

 2 molecules H2 

 1 molecules O2 
 

Combine the hydrogen with the oxygen.  Add a spark.  Makes 2 
molecules of water. 
 
 
This is how we write this in recipe form.  In equation form, we can 
make this even simpler to write: 
 

2 H2 + O2  2 H2O 



Things to keep in mind when looking at the recipes for chemical 
reactions: 
  
1) The stuff before the arrow is referred to as the “reactants” or 

“reagents”, and the stuff after the arrow is called the “products.” 
 
2) The number of atoms of each element is the same on both 

sides of the arrow.  
 

 Even though there may be different numbers of molecules, 
the number of atoms of each element needs to remain the 
same to obey the law of conservation of mass. 

 
3) The numbers in front of the formulas tell you how many 

molecules or moles of each chemical are involved in the 
reaction. 

 
4) Equations are nothing more than chemical recipes. 
 
 
 



How to balance equations: 
 

When working on chemical recipes, it’s important to figure out how 
much stuff we’ll need to make the stuff we need, and it’s important to 
figure out how much stuff we’ll make.  To make this work, we take the 
ingredients and products and generate a list of how many of each 
we’ll need.  This is called “balancing equations”, and it ensures that 
we obey the law of conservation of mass. 
 
How to do this: 
 

1) Draw boxes around the molecular formulas of the 
ingredients.  Never change anything inside the boxes, 
EVER! 

 Reason:  You can’t change the formulas of the compounds that 
you’re working with, or you’ll mess up the recipe! 

 
 Example:  NaCl   +   CaO      Na2O   +   CaCl2 
 
   
2) Make a table that shows the number of atoms of each 

element before and after the arrow. 
 

Element Before After 

Na 1 2 

Cl 1 2 

Ca 1 1 

O 1 1 

 
 
3) Equations are balanced when both columns are the same, 

because that means that the amount of stuff you make is 
exactly the same as the amount of stuff you started with.  
To do this, put numbers in front of each box to multiply the 
number of atoms inside of it. 

 

 How do you know what to put?  You don’t, but can make a 
guess based on the “before” and “after” columns. 

 
2 NaCl + CaO  Na2O + CaCl2 



4) Any time you put a number in front of a box, redo the 
inventory by going back to step 2. 

 

 If the two sides still aren’t the same, change something else. 
 
 
5) Keep adding numbers in front of boxes until the two 

columns in your inventory match.  Then you’re done! 
 
 
 
Handy tips: 
 

 If you can’t figure out the problem, start over! 
 

o There are a lot of steps and it’s easy to make a mistake at 
first. 

 

 If you can’t solve the equation because things are too 
weird, put a “2” in front of the most complicated looking 
molecule and start over. 

 

o If this doesn’t work, put a “3” there instead. 
 

 If you can reduce coefficients, do it! 
 
 
 

 

 


