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Learning Objectives

1. Recognize linear inequalities in two variables.
2. Graph linear inequalities in two variables by hand.
3. Solve systems of two linear inequalities in two variables.



Example 1: Graph a Linear Inequality in Two Variables (1 of 5)

Graph the linear inequality y > 2x by hand.

Step 1 - Replace the inequality symbol with an equal sign.

y = 2x

Step 2 – Graph the boundary line.

Using y = 2x, we will use the intercept method to graph it.  

Coordinates of the point associated with the x-intercept (when y = 0):
0 = 2x
x = 0
The coordinates of the point associated with the x-intercept are (0, 0).

Coordinates of the point associated with the y-intercept (when x = 0):
y = 2(0)
y = 0
The coordinates of the point associated with the y-intercept are (0, 0).



Example 1: Graph a Linear Inequality in Two Variables (2 of 5)

Step 2 continued

We find that the intercept method did not result in two data points ... and without 
two data points we cannot graph a line.  Let’s use the Point-by-Point Plotting Method 
to find the coordinates of two other points.

Let's use x = 4, then y = 2(4) and y = 8.  The coordinates of the additional point are 
(4, 8).

Let’s also use x = – 4, then y = 2(– 4) and y = – 8.  The coordinates of the second 
point are (– 4, – 8). 



Example 1: Graph a Linear Inequality in Two Variables (3 of 5)

Step 2 continued

Using the three points we just found, we graph a dashed line since the inequality 
contains the “greater than” (>) symbol.  This is our “boundary” line.



Example 1: Graph a Linear Inequality in Two Variables (4 of 5)

Step 3 - Choose a test point.

We will choose any test point not lying on the boundary line.  How about (4, 4)?  See graph 
below.  We will then substitute the coordinates of the test point into the inequality.

y > 2x              the inequality
4 > 2(4) ?        using (4, 4)
4 > 8  ?            False (since 4 is not greater than 8)



Example 1: Graph a Linear Inequality in Two Variables (5 of 5)

Step 4 - Shade the appropriate side of the boundary line.

Since the inequality is false for (4, 4), we shade the side of the boundary line 
that does not contain the point.  This is the graph of y > 2x.



Example 2: Graph a Linear Inequality in Two Variables (1 of 5)

Graph the linear inequality 3y ≥ – 9x by hand.

Step 1 - Replace the inequality symbol with an equal sign and graph the linear equation.

3y = – 9x

Step 2 – Graph the boundary line.

Using 3y = – 9x, we will use the intercept method to graph it.  

Coordinates of the point associated with the x-intercept (when y = 0):
3(0) = – 9x
x = 0
The coordinates of the point associated with the x-intercept are (0, 0).

Coordinates of the point associated with the y-intercept (when x = 0):
3y = – 9(0)
y = 0
The coordinates of the point associated with the y-intercept are (0, 0).



Example 2: Graph a Linear Inequality in Two Variables (2 of 5)

Step 2 continued

We find that the intercept method did not result in two data points ... and without 
two data points we cannot graph a line.  Let’s use the Point-by-Point Plotting 
Method to find the coordinates of two other points.

Let's use x = 2, then 3y = – 9(2) and y = – 6.  The coordinates of the additional 
point are (2, – 6).

Let’s also use x = – 2, then 3y = – 9(– 2) and y = 6.  The coordinates of the second 
point are (– 2, 6). 



Example 2: Graph a Linear Inequality in Two Variables (3 of 5)

Step 2 continued

Using the points we just found, we graph a solid line since the inequality contains the 
“greater than” (>) symbol.  This is our “boundary” line.



Example 2: Graph a Linear Inequality in Two Variables (4 of 5)

Step 3 - Choose a test point.

We will choose any test point not lying on the boundary line.  How about (4, 2)?  See graph 
below.  We will then substitute the coordinates of the test point into the inequality.

3y ≥ – 9x              the inequality
3(2) ≥ – 9(4) ?     using (4, 2)
6 ≥ – 36  ?          True (since 6 is greater than – 36)



Example 2: Graph a Linear Inequality in Two Variables (5 of 5)

Step 4 - Shade the appropriate side of the boundary line.

Since the inequality is true for (4, 2), we shade the side of the boundary line that 
contain the point.  This is the graph of 3y ≥ – 9x.



Example 3: Graph a Linear Inequality in Two Variables (1 of 2)

Graph the linear inequality y ≥ 0 by hand.

Please do not confuse this liner inequality with a solution set!  Yes, there is no x-
variable so what does this indicate?

Step 1 - Replace the inequality symbol with an equal sign.

y = 0

Step 2 – Graph the boundary line.

Given y = 0, we see immediately that we are dealing with a horizontal line.  
Specifically, it is the x-axis.  This is our boundary line.  

Since the inequality contains the “greater than or equal to” (≥) symbol the x-axis is 
included in the graph. 



Example 3: Graph a Linear Inequality in Two Variables (2 of 2)

Steps 3 & 4 - Choose a test point then shade the appropriate side of the boundary line.

We use the test point (4, 4) in y ≥ 0 to get 4 ≥ 0.  Please note while 4 is not equal to 0 it is 
indeed greater than 0!  Therefore, the statement is true. The symbol ≥ means one or the 
other or both.

We shade the side of the boundary line that contains (4, 4).  See graph below. 



Example 4: Graph a Linear Inequality in Two Variables (1 of 2)

Graph the linear inequality x ≤ 0 by hand.

Please do not confuse this liner inequality with a solution set!  Yes, there is no 
y-variable so what does this indicate?

Step 1 - Replace the inequality symbol with an equal sign.

x = 0

Step 2 – Graph the boundary line.

Given x = 0, we see immediately that we are dealing with a vertical line.  
Specifically, it is the y-axis.  This is our boundary line.  
Since the inequality contains the “less than or equal to” (≤) symbol the y-axis 
is included in the graph. 



Example 4: Graph a Linear Inequality in Two Variables (2 of 2)

Steps 3 & 4 - Choose a test point then shade the appropriate side of the boundary line.

We use the test point (2, 2) in x ≤ 0 to get 2 ≤ 0 , which is a false statement since 0 is 
definitely not greater than 2.  Therefore, we shade the side of the boundary line that does 
NOT contain (2, 2).  See graph below. 



Example 5: Graph a Linear Inequality in Two Variables (1 of 4)

Graph 2x − y ≥ 4 by hand.

Step 1 - Replace the inequality symbol with an equal sign.

2x − y = 4
Step 2 – Graph the boundary line.

Using 2x − y = 4, we will use the intercept method to graph it.  

Coordinates of the point associated with the x-intercept (when y = 0):
2x – (0) = 4
x = 2
The coordinates of the point associated with the x-intercept are (2, 0).

Coordinates of the point associated with the y-intercept (when x = 0):
2(0) – y = 4
y = – 4
The coordinates of the point associated with the y-intercept are (0, – 4).



Example 5: Graph a Linear Inequality in Two Variables (2 of 4)

Step 2 continued

Using the points associated with the intercepts and the additional point (4, 4), we 
graph a solid line since the inequality contains the “greater than or equal to” (≥) 
symbol.  This is our “boundary” line.



Example 5: Graph a Linear Inequality in Two Variables (3 of 4)

Step 3 - Choose a test point.

The easiest test point to use is (0, 0) unless it lies on the boundary line.  In our case, we can 
use it.  See graph below.  We will then substitute the coordinates of the test point into the 
inequality.

2x − y ≥ 4              the inequality
2(0) – 0 ≥ 4 ?        using (0, 0)
0 ≥ 4                       
False (since 0 is not greater than 4 or equal to 4)



Example 5: Graph a Linear Inequality in Two Variables (4 of 4)

Step 4 - Shade the appropriate side of the boundary line.

Since the inequality is false at (0, 0), we shade the side of the boundary line 
that does not contain (0, 0).  This is the graph of 2x − y ≥ 4.


