
 





 
 



 

 
 
 

 
 
 
 

 
 







 
 



3. Graphing Equations with two 
Variables
Now, we move to graphing equations with two variables.  For  simplicity,  our discussion is 
confined to linear equations, i.e. equations of degree 1. 

We will first explain how to represent variables as ordered pairs. This is a convenient way of 
writing corresponding variable values. In this section, we will also learn how to graph ordered 
pair values (x,y)  on a xy-graph. Graphing (x,y) values on a graph is similar to graphing x 
values on a number line, except that we are working in two dimensions instead of one.

An ordered pair is a pair of numbers in a specific order. For example, (1, 2) and (- 4, 12) are 
ordered pairs. The order of the two numbers is important: (1, 2) is not equivalent to (2, 1) – (1, 
2)≠(2, 1) .

Ordered pairs are often used to represent two variables. When we write (x, y) = (7, - 2), we 
mean x = 7 and y = - 2. The number which corresponds to the value of x is called the x-
coordinate and the number which corresponds to the value of y is called the y-coordinate.

Example 1. If (x, y) = (- 1, 4) , what is the value of 3x + 2y - 4 ?
3x + 2y - 4 = 3(- 1) + 2(4) - 4 = - 3 + 8 - 4 = 1 

Example 2. Which of the following ordered pairs (x, y) are solutions to the equation
(2x-1)/y- 6 = 1 ? {(4, 1),(5, 2),(- 3, 1),(- 3, -1),(1, 4)} 
(x, y) = (4, 1) : (2x-1)/y -6 = (2(4)-1)/1- 6 = 7 - 6 = 1 . Solution.
(x, y) = (5, 2) : (2x-1)/y- 6 = (2(5)-1)/2-6 = 9/2 -6 = - 3/2≠1 . Not a solution.

(x, y) = (- 3, 1) :( 2x-1)/y -6 = (2(-3)-1)/1 -6 = - 7 - 6 = - 13≠1 . Not a solution.
(x, y) = (- 3, - 1) : ( 2x-1)/y -6 = ( 2(-3)-1)/(-1) - 6 = 7 - 6 = 1 . Solution.
(x, y) = (1, 4) : ( 2x-1)/y -6 = ( 2(1)-1)/4 -6 = 1/4 -6 = -23/4≠1. Not a solution.
Thus, {(4, 1), (- 3, -1)} are solutions to ( 2x-1)/y - 6 = 1.

The solutions to an equation in two variables can be represented by a curve on a xy-graph; 
every  point  on  the  curve  has  coordinates  which  satisfy  the  equation.  In  fact,  for  linear 
equations, the curve representing the solutions to the equation will actually be a straight line.

Making Data Tables

One way to graph an equation is by use of a data table. A data table is a list of x -values and 
their  corresponding y -values.  To  make  a  data  table,  draw  two  columns.  Label  one 
column x and the other column y. Then list the x -values -2, - 1, 0, 1, 2 in the x column:





 

 

 
 
 
 



4.  Graphing  equations  using 
Intercepts
What is an intercept- It is the point at which one of the axes is zero, hence for an X intercept 
y=0 and for a Y intercept x=0. Thus the x-intercept is the point at which a line crosses the x -
axis; i.e. the point at which y = 0.  The y-intercept is the point at which a line crosses the y -
axis; that is, the point at which x = 0. These concepts depend upon writing a linear equation 
using variables x and y, which is both standard and implicit in our identification of such an 
equation with the straight line that is its graph.

To find the x -intercept, set y = 0and solve the equation. For example, to find the x -intercept 
of5y - 2x = 10:
5(0) - 2x = 10 
-2x = 10 
x = - 5 
Thus, the x -intercept, or the point at which the line crosses the horizontal axis, is (- 5, 0).

To find the y -intercept, set x = 0 and solve the equation. For example to find the y -intercept 
of 5y - 2x = 10:
5y - 2(0) = 10 
5y = 10 
y = 2 
Thus, the y -intercept, or the point at which the line crosses the vertical axis, is (0, 2).

Hence, to find the intercept of either variable, set the other variable equal to 0 and solve for 
the original variable.

As observed in our previous example, we only really need two points to graph a line. Usually, 
the two easiest points to find are the x -intercept and the y -intercept. Once these have been 
found, we can plot them, draw a straight line connecting them, and extend the line at either 
end. Here is a graph of the equation 5y - 2x = 10 , drawn using intercepts:



 







m = (3-3)/(2-(-3)) =0/5=0

The slope of any horizontal line is 0. In other words, as x increases or decreases, y does not 
change. x takes every possible value at a specific y value.

We  will  also  see  equations  whose  graphs  are  vertical  lines.  These  are  graphs  in 
which x remains constant -- that is, in which x 1 - x 2 = 0 for any two points on the line:

Figure 16

Graph of a Vertical Line

M=(3-(-1))/(-1-(-1))=4/0=undefined.  We  cannot  divide  a  number  by  zero.
The slope of any vertical line is undefined. x does not increase or decrease; rather, y takes 
every possible value at a specific x value.

Intuitively,  it  makes sense that one cannot assign a slope to a vertical  line; a line that  is 
"almost" vertical (i.e. is very steeply inclined) could have a very large positive or negative 
slope. So there is no way to decide even whether or not a vertical line should have positive or 
negative slope (and it clearly cannot have zero slope).







 



denominator (this is counterintuitive, since we have been dealing with y in the numerator 
and x in the denominator)

3. This fraction is the slope.

Example 3. Find the slope of the line given by the equation 5y = - 2x + 1
1. 5y = - 2x + 1 (no change)
2. -2/5 = -(2/5)
3. m = - 2/5

Example 4. Find the slope of the line given by the equation 2y - x + 15 = 0
1. 2y + 15 = x
2.
3. ½
4. m = 1/2

Example 5. Find the slope of the line given by the equation 3 = - y - 15x
1. y + 3 = - 15x
2. -15/1 = - 15
3. m = - 15

We can see from the steps for finding slope and from these examples that the constant term 
does not affect the slope.
Once we know the slope of an equation, we can find a point that satisfies the equation by 
plugging in a value for x and solving. Then we can plot this point and graph the equation.

Here’s a summary of our learning in this session:
� Explain what is a Graph
� Know how to identify points on a graph
� Learn how to plot points on a graph for linear equations 
� Learn how to graph equations using intercepts
� Graph equations using slope


