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The equation may also be balanced by a device called a variable. A variable is 

an unknown number represented by any letter in the alphabet (often “x” or “y”). The 

value of each variable must remain the same in each problem.  

ALGEBRA EQUATIONS 

An equation represents a scale. Instead of keeping the scale balanced with 

weights, numbers, or constants are used. These numbers are called constants because 

they constantly have the same value.  It never represents another value.  

 

Algebraic operations are used to relate all of the variables and constants together 

(adition, substraction, division multiplication). 
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Basics of the equation 

The diagram shows a basic equation.  

This equation is similar to problems which you 

may have done in ordinary mathematics such 

as:  

“a number” + 3 = 5 

You could easily guess that “a number” is equals to 2 or do 5 - 3 to find that  “a 

number” is equals to 2. 

In this problem “a number” stood for an unknown number; in an equation we 

use variables or any letter in the alphabet. When written algebraically the problem 

would be “x + 16 = 30” and the answer should be written “x = 14”. 

Solving Equations 

These equations can be solved relatively easy and without any formal method. 

But, as you use equations to solve more complex problems, you will want an easier way 

to solve them.  

Pretend you have a scale. On the right side there are 45 coins and on the left side 

are 23 coins and an unknown amount of coins. The scale is balanced; therefore, we 

know that there must be an equal amount of weight on each side. 

As long as the same operation (addition, subtraction, multiplication, etc.) is done 

to both sides of the scale, it will remain balanced. To find the unknown amount of coins 

of the left side, remove 23 coins from each side of the scale. This action keeps the scale 

balanced and isolates the unknown amount. Since the weight (amount of coins) on both 

sides of the scale are still equal and the unknown amount is alone, we now know that 

the unknown amount of coins on the left side is the same as the remaining amount (22 

coins) on the right side. 

Solving Equations 

Because an equation represents a scale, it can also be manipulated like one. 

Below it shows a simple equation and the steps to solving it.  
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Initial Equation / Problem 

x + 23 = 45 

Subtract 23 from each side 

x + 23 – 23 = 45 - 23 

Result / Answer 

X = 22 

Now a more complex equation. This equation has both a constant and a variable on each 

side. Again, to solve this you must keep both sides of the equation equal; perform the 

same operation on each side to get the variable "x" alone. The steps to solving the 

equation are shown below.  

Initial Equation / Problem: 

x + 23 = 2x + 45 

 Subtract x from each side 

x - x + 23 = 2x - x + 45 

Result 

23 = x + 45 

Subtract 45 from each side 

23 – 45 = x + 45 - 45 

Result 

-22 = x 

 Answer 

X = -22 

Take a look at the equation below. As you can see, after the variable is subtracted from 

the left and the constants are subtracted from the right, you are still left with 2x on one 

side.  

Initial Equation / Problem 

x + 23 = 3x + 45 

Subtract x from each side 

x - x + 23 = 3x - x + 45 
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Result 

23 = 2x + 45 

Subtract 45 from each side 

23 – 45 = 2x + 45 - 45 

Result 

-22 = 2x 

Switch the left and right sides of the equation 

2x = -22 

This means that the unknown number multiplied by two, equals -22. To find the value 

of x, use the process "dividing by the coefficient". 

Identifying and Using Coefficients 

The coefficient of a variable is the number which the variable is being multiplied 

by. In this equation, 2 is the coefficient of x because 2x is present in the equation. Some 

additional examples of coefficients:  

Term   Coefficient of x 

  2x     2 

0.24x   0.24 

   X     1 

  -x    -1 

Note that in the last two examples, if the variable has no visible coefficient, then it has 

an implied coefficient of 1. If the variable only has a negative sign, then it has an 

implied coefficient of -1. 
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