
Introduction to Solving Equations 
Expressions vs Equations (Statements) 
In math we use expressions and statements. 

Examples of expressions: 

𝟏𝟗 

𝟏𝟐 + 𝟕 

𝟑𝒙 

𝟑𝒙 − 𝟗𝟑 + 𝟐𝒙𝟐 

All of these expressions have meaning, but using them isn’t saying anything.  

In English, here are some expressions (which we call phrases): 

Cat 

Calvin 

The kind of person you’d like to spend time with 

Once again, these expressions (phrases) have meaning but aren’t saying anything, because they aren’t 

statements. 

Examples of math statements: 

𝟏𝟐 + 𝟕 = 𝟏𝟗 

𝟑𝟐 = 𝟐𝟎 − 𝟓 

𝟑𝒙 = 𝟐𝟏 

𝟐𝒙 < 𝟏𝟏 

In English, we have these examples: 

That cat is a nuisance. 

Kell crouched in the shadows, waiting for his opportunity. 

Calvin was the kind of person you’d like to spend time with. 

These statements are testable. They can be true or false under different conditions.  

Solving Math Equations 
In math, our statements are often equations. Equations are a statement that two expressions are equal 

to one another. An equation can be either true or false depending on the conditions. For example,  

12 + 7 = 19 



is always true. 

32 = 20 − 5 

is always false. 

3𝑥 = 21 

is true if 𝑥 = 7 and is false otherwise. 

2𝑥 < 11 

is true if 𝑥 < 5.5 and is false otherwise. 

Usually, we have a statement that we say must be true, and we’re trying to find the conditions under 

which it is true.  

In the example above, you might have 

3𝑥 = 21 

and have to find out which values of 𝑥 will make the statement (equation) true.  

Some equations also have more than one “solution” (the set of all values for the variable that make the 

statement true). For example,  

𝑥2 = 25 

has two solutions: 𝑥 = 5 and 𝑥 = −5. We don’t really deal with these kinds of equations much, but they 

are possible.  

Solving by Inspection 
When equations aren’t too complex, we can often solve them by inspection. This means we figure out 

the correct values quickly, with minimal effort, because the situation is fairly simple. For example,  

𝑥 + 5 = 28 

means that 𝑥 = 23, since 5 more than 𝑥 is 28. We sort of “work backwards” to determine what the 

indeterminate value (the 𝑥-value here) is.  

Try these:  

2𝑥 = 18 

14 = 𝑥 

40 = 𝑥 − 10 

𝑥 + 𝑥 + 𝑥 = 60 

9𝑥 − 1 = 80 

3𝑥 + 7 = 5𝑥 − 5 



That last one’s getting harder, eh? Since not all equations can be solved by inspection, we have a series 

of techniques we can use to simplify equations so that they can be solved by inspection. 

Inverse Operations 
When inspection isn’t enough, we use the concept of inverse operations to write equivalent equations 

that are easier to solve.  

Inverse operations rely on this idea: if you have two expressions that are equal to each other, then 

modifying them in exactly the same way will produce two new expressions that are equal to each other.  

For example,  

20 = 5 + 15 

We can see that this statement is true. If we modify both sides by adding 2, we have 

20 + 2 = 5 + 15 + 2 

This is a new pair of expressions which are equal to one another. They are not the same as the first 

expressions, but they’re true at the same time (that is, always).  

The above example is very useful on its own, because we already knew that 20 was equal to 5+15. Let’s 

try something more interesting:  

𝑥 + 5 = 28 

Here we see that adding 5 to 𝑥 gives us 28. Let’s modify both expressions in the same way by 

subtracting 5 from each: 

(𝑥 + 5) − 5 = (28) − 5 

This statement is true if the first statement is true, since we modified both expressions in the same way.  

Now we simplify:  

𝑥 + 5 − 5 = 28 − 5 

𝑥 = 23 

By choosing to subtract 5 from both sides, we “undid” the +5 from the left-hand expression, leaving us 

with only 𝑥. This is the basis of using inverse operations: “undo” operations until you have the variable 

you need isolated on one side of the equation.  


