Davenport University

MATH030P – Textbox 11

Review of Graphing Linear Equations in Two Variables
The great thing about graphing lines is that it only takes two points to determine the graph (although many instructors recommend finding a third point just to be safe). Better yet, if all you want is the graph then it doesn’t matter which two points you find.
You have seen several approaches to graphing lines (table of values, finding the x & y intercepts, and using slope and y-intercept) and a reasonable question would be “What method should I use?” The answer to which is “It doesn’t matter.” Since I’m pretty sure that wasn’t the answer you were looking for, let’s review each of the methods as well as their strengths and weaknesses.
Method #1 - Table of Values 
Method: Choose a value for x, plug the chosen x value into the equation and solve for the corresponding value of y. Repeat.
This is a “brute force” approach to graphing. It is based on the fact that solutions to the equation are points on the graph of the equation. Hence, for lack of a more methodical approach, we can plug a series of values into the equation to derive a set of solutions (i.e., ordered pairs). Then, after plotting those points, we take a leap of faith and “connect the dots” to form what we hope is the correct graph. Because we know the shape of a linear equation is a straight line, it’s not a big leap.
A common piece of advice given for using this method is to solve the equation for one of the variables, typically y. If you chose to follow that advice and you have a good understanding of slope then you may wish to use the slope-intercept method listed below. 
Creating a table of values is a particularly effective means to graph lines because it only takes two points to determine the graph. Thus, regardless of your choice of values to plug into the equation, you can still successfully graph the line. However, as you begin to graph other types of equations, the choice of inputs becomes relevant and you will discover that a more methodical approach is required.
A final though on this method: as long as you get to choose the values to plug into the equation, you should choose values that make your life (and computations) easy. For example, zero is always a good choice because it eliminates any term containing it (plus it is a point of interest for the equation).
Example: Graph the equation 
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	For the first point I’ll choose x = 0 

(Because it will make the x term disappear).
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( Plug in 0 for x & solve for y.
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( Our first point is (0, 1)
	For the second point I’ll choose x = 2 

(Because it will clear the denominator).
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( Plug in 2 for x & solve for y.
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( Our second point is (2, 4)


Next, plot the two points and draw the line.
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Method #2 - X and Y Intercepts 
Method: To find the y-intercept, set x = 0 and solve for y. 
To find the x-intercept, set y = 0 and solve for x.
(Note: it really doesn't matter which intercept you find first) 
Because x and y intercepts have important meanings when we are doing “real life” problems, they are normally points that will be of interest regardless of the type of equation you are working with (i.e., you will likely need to find these points anyway, so you might as well get maximum value by finding them first and using them to help you graph the equation). 
This method tends to work best when the line is given in general form (Ax + By = C) because you will be left with equations requiring only a single step to solve.

One of the drawbacks is that this method will not always yield two points on the line (e.g., horizontal lines, vertical lines, or when x & y are directly proportional); however, in all of these cases finding additional points is very easy. Also, some students don’t like this method because intercepts often turn out to be fractions (enjoy staying away from fractions while you can, as you move on to graphing other equations it can’t be avoided).
Example: Graph the equation 
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	To find the y-intercept, set x = 0
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  ( Plug in 0 for x & solve for y.
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              ( The y-intercept is
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	To find the x-intercept, set y = 0
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  ( Plug in 0 for y & solve for x.
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         ( The x-intercept is
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Next, plot the two points and draw the line.
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Method #3 - Slope and Y-Intercept 
Method: Use the y-intercept (b) as a starting point and then use the slope (m) to find the second point.

This method requires you to identify both the slope and y-intercept from the equation, so naturally this method is easiest to use when the equation is given in slope-intercept form. You also need to have a proper understanding of slope in order to “count off” to the second point correctly. 
A drawback of the slope-intercept method is that it works best when the slope is relatively simple to count off and the y-intercept provides a clean starting point. For example, it would probably take more effort to graph an equation like y= 3.82x + 10.49 using the slope-intercept method than it would be to just generate a table of values.  
Example: Graph the equation 
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Identify the slope 
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Next graph the y-intercept (0, 1), and then move up 3 units and to the right 2 units to get to the second point (2, 4). Lastly, draw the line. 
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Reminder: You can always check your second point (or any point on the graph for that matter) by verifying that it’s a solution to the equation.
Summary:

The reason it doesn’t matter what method you use is because so little information is needed to successfully graph a line (only 2 solutions/points). However, as you move to more complex equations you will likely use a combination of all three methods (i.e., using information from the equation, finding intercepts, and plugging in values) to find a sufficient number of the points to build a proper graph.
	Note to Instructor

(Please remove this before distributing to students!)
The below are all of the “graph the line” exercises from the text. You should build your assignment from these. Please note that you likely already assigned some/all of these previously as homework. 
Section 8.2: Questions #1 - #36

Section 8.3: Questions #13 - #18 and #51 - #65
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