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7.1 Evidence for a Chemical Reaction 

Key Ideas Notes and Examples 

A chemical reaction 
produces a signal that it 
has occurred.  

 

These signals include: 
  

Reactions are not always visible.  
 
Sometimes the only signal that a reaction is occurring is a change in 
temperature as heat is produced or absorbed. 
 

Change in composition/ 
appearance 

A change in the texture or characteristic of the material, for example, 
rusted, corroded, molded, etc… 

Permanent odor or 
color change 

A permanent change in color or odor, not a change produced by adding 
a substance like dye or an odor that is a natural odor of a substance 

Solid formation or liquid 
formation 

A solid formation is called a precipitate which is an insoluble solid 
produced from the reaction of two aqueous solutions.   
 
These are usually formed in double displacement reactions. 
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A liquid formation is forming a pure liquid not one that is dissolved in 
water.   
 
This is produced during neutralization reactions and the pure liquid 
formed is water. 

Gas formation The production of a gas can be observed as fizzing, bubbles, smoke, 
etc… 

Production of 
Heat/Flame/Light  
 

In a combustion reaction one of the reactants is oxygen gas which is 
needed for a flame to continue to burn.   
 
Some reactions produce light, heat, or a flame as a product of the 
reaction. 

 Change in energy Some reactions can have a change in energy, for example placing a salt 
in water could make the temp of the water increase or decrease 
depending on the type of salt being dissolved. 
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7.2 Chemical Equations 

Key Ideas Notes and Examples 

A chemical equation 
represents a chemical 
reaction.  
 
• Reactants are shown to 
the left of an arrow. 
 
 • Products are shown to 
the right of the arrow 

 
 
Note from this equation that the products contain the same atoms as 
the reactants but that the atoms are associated in different ways. 
 
 That is, a chemical reaction involves changing the ways the atoms 
are grouped.  

In a chemical reaction 
atoms are neither created 
nor destroyed.  
 
A balanced chemical 
equation must have the 
same number of each 
type of atom on the 
reactant and product 
sides.  

 
The reaction cannot happen this way because, as it stands, this 
equation states that one oxygen atom is created and that two 
hydrogen atoms are destroyed.  
 
A reaction is only a rearrangement of the way the atoms are grouped; 
atoms are not created or destroyed. The total number of each type of 
atom must be  the same on both sides of the arrow. 
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A balanced chemical 
equation uses numbers 
(coefficients) in front of 
the reactant and product 
formulas to show the 
relative numbers of each. 

 
 
This balanced chemical equation shows the actual numbers of 
molecules involved in this reaction (see Figure 7.2).  
 
When we write the balanced equation for a reaction, we group like 
molecules together: 
 

The physical states of 
reactants and products in 
a reaction are indicated 
by the following symbols. 
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Chemical reactions 
involve a rearrangement 
of the ways atoms are 
grouped together.  

  
 
The reaction between methane and oxygen yields water and carbon 
dioxide.  
 
Note that there are four oxygen atoms in the products and in the 
reactants; none has been gained or lost in the reaction. 
 
 Similarly, there are four hydrogen atoms and one carbon atom in the 
reactants and in the products.  
 
The reaction simply changes the way the atoms are grouped. 
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7.3 Balancing Chemical Equations 

Atoms are conserved in a 
chemical reaction 

Atoms are neither created nor destroyed. They are 
just grouped differently.  
 
The same number of each type of atom is found 
among the reactants and among the products. 

The identities (formulas) of the 
compounds must never be 
changed in balancing a chemical 
equation.  

In other words, the subscripts in a formula cannot be 
changed, nor can atoms be added to or subtracted 
from a formula. 

Most chemical equations can be 
balanced by trial and error—that 
is, by inspection. Keep trying until 
you find the numbers of reactants 
and products that give the same 
number of each type of atom on 
both sides of the arrow.   

Trial and error is often useful for solving problems.  
 
It’s okay to make a few wrong turns before you get to 
the right answer 

A chemical reaction is balanced 
by using a systematic approach.  
 
Atoms are conserved in a 
chemical reaction. 

 
The identities (formulas) of the 
compounds must never be 
changed in balancing a chemical 
equation 
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Write the formulas of the 
reactants and products to give 
the unbalanced chemical 
equation.  
 
Balance by trial and error, starting 
with the most complicated 
molecule(s).  
 
Check to be sure the equation is 
balanced (same numbers of all 
types of atoms on the reactant 
and product sides). 
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7.4 Classifying and Predicting Chemical Equations 

Reactions can be 
classified in various 
ways. 

 

A synthesis 
(combination) reaction is 
one in which a compound 
forms from simpler 
substances, such as 
elements. 

 

 A decomposition 
reaction occurs when a 
compound is broken 
down into simpler 
substances. 
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A single replacement 
reaction takes place 
when a single element 
replaces an element in a 
compound. 

 
 

 

A precipitation reaction 
and a neutralization 
reaction can be classified 
as a double 
displacement reaction. 
 
A precipitation reaction 
occurs when two 
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aqueous solutions react 
to form an insoluble solid 
(precipitate) and soluble 
ions. 
 
A neutralization reaction 
is the reaction between 
an acid and a base to 
produce a salt (ionic 
compound) and water 
(liquid).  

 

A combustion reaction is 
an oxidation–reduction 
reaction that involves O2 . 

 
 
 
 
 
 


