
 
 
 
 
 

Algebra,  Equations and Linear System 
 
In algebra you’ll often have to work with numbers whose values you don’t  know. 

When you write out math problems, you can use a letter or a symbol to stand in for the 

number. The letter or symbol is called a 

 

variable. 

Example: The double of a number plus four.       Coefficient ↘ 
                       2k + 4   ← Constant 
        Variable↗ 

The number that the variable is being multiplied by is called the coefficient 

Any number not joined to a variable is called a 

— like 

the 2 above. 

constant 

 

— like the 4 above. It’s 

called that because its value doesn’t change, even if the value of the variable changes. 

A term 

In the expression 3 + 4x – 5wyz, the terms are 3, 4x, and –5wyz. 

is a group of numbers and variables. One or more terms added together make 
an expression. For example: 

 
 
 

 
An Expression is a Mathematical Phrase 

Expressions are mathematical phrases that can contain numbers, operations and 
variables. 
There are two types of expressions – numeric and variable: 
 

 Numeric expressions

 

 have numbers in them, and often operations – but don't 
include any variables:  5 + 13     2 · 5 – 6 

 Algebraic expressions

 

 have variables in them, and can also include numbers and 
operations: 5h  7x +2  2k – 5 

Evaluating the expression is when you substitute numbers for all the variables in the 
expression, you can work with its numerical value
Example: 

. 

2k – 5  when k = 3, this expression is equal to 1 

UNIT 8: EQUATIONS 
THEORY 

 



 

Like Terms 

Terms with the same variable and exponent are called like terms. 

4x and 6x are like terms. 

Unlike Terms 

Terms with different variable are called unlike terms. 

5x and 8y are unlike terms 

 

Algebraic expressions containing like terms may be simplified by adding (or subtracting) the 
like terms. 

4a + 5a = 9a 

Note that the expression 3x + 2xy + 5xyz can not be simplified because it consists of three 
unlike terms. 

 

Equations 

  An equation tells you that something is equal to something else. 

The expressions that make up an equation are separated by the symbol “=,” which is 
called an 
 Usually equations will contain variables, but they don’t have to.  These are all examples of 
equations:   

equal sign. 

 14 + 6 = 20 

    9–3=4+2 

     4y + x = x – 7 

Equations can have numbers and variables on both sides.     

The important thing about an equation is that whatever expression appears on the 
left-hand side of the equal sign is equivalent to whatever expression appears on the right-
hand side.                                                

Writing an equation is similar to writing an expression. 

It may involve a real-life problem, and you have to use variables to represent unknown values. 

 

For any equation: 

 
Left-hand side = Right-hand side 

The left-hand side... →     2x – 3 = 5 ←...equals the right-hand side. 

The value of x that satisfies the equation is called the solution (or root) of the equation.     

When you are given an equation with only one variable, your job will be to “solve the 
equation.” 
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To solve an equation, you will need to determine the numerical value or values of the 

variable that make the equation true. 

This process involves moving all of the numbers to one side of the equation and all of 

the terms involving variables to the other side. 

The important thing is that whatever you do to one side of the equation you must also do to 

the other side of the equation. 

     
Transformation Original Equation Transformation New Equation 

Interchange the sides 
of the equation 

4 = x Interchange x = 4 

Simplify one or 
both sides 

2x – x = 10 - 6 Simplify x = 4 

Add the same 
number to each 
side and simplify 

x – 5 = 3 Add 5 to both 
sides and 
simplify 

x – 5 +5 = 3 + 5 
x = 8 

Subtract the same 
number from each 
side and simplify 

x + 7 = 20 Subtract 7 from both 
sides and simplify 

x + 7 – 7  = 20 – 7 
x = 13 

Multiply each side 
of the equation 

by the same number 

1
2
𝑥𝑥 = 8 Multiply both sides 

of the equation 
by 2 and simplify 

2 · (
1
2

· 𝑥𝑥) = 2 · 8 

x=16 

Divide each side 
of the equation 

by the same number 

3x = 15 Divide both sides 
of the equation 

by 3 and simplify 

3x
3

=
15
3

 

x = 5 

 
 
  
These transformations help you isolate the variable. 

  
  Quadratic Equations 

 

 Taking Square Roots 
𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐 = 0 

Some quadratic equations can be solved by taking square roots. But to use this method 

properly, you have to remember something about squares and square roots. 

  If you square the numbers m and – m you get the same answer, since 𝑚𝑚2 = (−𝑚𝑚)2 = 𝑝𝑝. 

If you take the square root of p,  there are two posible answer,  m or – m.  

In other words, if m2 = p, then m = ±�𝑝𝑝. 

 
Example 1: 
Solve the equation x2 = 25. 
Solution 
Take the square root of both sides to get x =±5 



 
 
 
The standard form for a quadratic equation is  ax2 + bx +c = 0   𝑎𝑎 ≠ 0 

 
  

 
 Systems of Linear Equations 

A system of linear equations consists of two or more linear equations in the same variables. 
For example: 
 3x + 2y = 7 and x – 3y = –5 form a system of linear equations in two variables — x and y. 
 
  The solution of a system of linear equations in two variables is a pair of values like 

x and y, or (x, y), that satisfies each of the equations in the system. 

 For example, x = 1, y = 2 or (1, 2) is the solution of the system of equations 

 3x + 2y = 7 and x – 3y = –5, since it satisfies both equations. 

 

  Equations in a system are often called simultaneous equations because any solution 

has to satisfy the equations simultaneously (at the same time). The equations can’t be solved 

independently of one another. 

 
The Substitution Method 

                                                 
 

• Take one of the equations and solve for one of the 
  variables (x or y ) 
 
• Substitute the expression for the variable into the other 
equation. This gives an equation with just one variable. 
 Solve this equation to find the value of the variable. 
 
• Substitute this value into one of the earlier equations 
  and solve it to find the value of the second variable. 

 
 
 

Elimination Method 
 

• Multiply or divide one or both equations so that one 
variable has coefficients of the same size in both 
equations. 
 
 • Get rid of (eliminate) this variable by either adding the 
equations or subtracting one equation from the other. 

 



 
  

  The systems so far in this Section have all had one solution. These are called 

independent systems. 

 

 Some systems of two linear equations have no solutions — in other words, there’s no 

ordered pair (x, y) that satisfies both of the equations in the system. 

A system of equations with no solutions is called an inconsistent system. 

 

 Some systems of two linear equations have an infinite number of solutions — in other 

words, there are an infinite number of points (x, y) that satisfy both of the equations in the 

system. Every solution of one equation is also a solution of the other equation. 

 A system of equations with an infinite number of solutions is said to be dependent. 
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