Davenport University

MATH030P – Textbox 13

General Guide to Graphing Equations in Two Variables
As you proceed through the rest of your math curriculum you will be introduced to an increasing number of equations to graph. Just as we have done with first linear and next quadratic equations, we will continue to build upon our methodical approach that combines understanding the nature of the equations along with finding the key points necessary to efficiently and effectively graph it.

1. If possible, solve for one of the variables.

This can make identifying the equation easier & it also makes finding solution points easier. We will almost always solve for y.  

2. Try to identify the type of equation.

There are certain equations we will see over & over again, they will follow properties worth remembering (e.g., the U-shape of the quadratic) that will make future graphing easier.

3. Is there anything special about the equation? 

i.e. “bad” or “border” points or does the equation top/bottom out anywhere (e.g., the vertex of the parabola). 

4. Find any & all x & y intercepts. (if possible)

Always, always, always! These points have very important meanings when we are doing “real life” problems.  

· To find the y-intercept, set x = 0 and solve for y. 

· To find the x-intercept, set y = 0 and solve for x.

It doesn't matter which you do first.
5. Find several other solutions & plot.

If there are “special” points (e.g., “bad”, “border”, or top/bottom points) then we should choose additional ‘x’ values near those points. 
If more are needed then I will usually choose an ‘x’ value to the left of my left most one; to the right of my right most one; and if there are any big gaps between ‘x’ values I'll choose one (or more) to fill in those gaps.
If there are “bad” points, you may want to include non-integer ‘x’ values as part of graphing very near to that unusable ‘x’ value.
6. Figure out what happens with the tails (if they exist.)

Again, notice the pattern with certain equations. To figure out the right tail, simply consider what happens to the y-values as we choose increasing large positive x-values.  To figure out the left tail, simply consider what happens to the y-values as we choose increasing large negative x-values.

7. Connect the points with a smooth curve or line.

If your graph goes through a point, that point must be a solution to the equation. Since every point on a graph is a solution to the equation, be very careful what you graph.

A final note: As you proceed through the exercises, see if you can determine the effect of the addition (or subtraction) of a constant, especially with respect to the placement of the addition (or subtraction).

Example #1: Graph the equation 
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Step #1: The equation is already solved for ‘y’.
Step #2 & #3: Although we haven’t seen an equation like this before, we are familiar with square roots. Because we can’t take the square root of a negative number, we can only use x-values greater than or equal to zero (x ≥ 0). Hence, x = 0 is what we will refer to as a “border” point since it separates the x-values we can use from those we cannot.
Let x = 0:
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; hence, y = 0 and we have the point (0, 0)

Step #4: Given the above, we already have the y-intercept (and an x-intercept considering the origin functions as both). Just to make sure we have all the x-intercepts:

Let y= 0 and solve: 
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: 0 = x; hence, (0, 0) is the only x-int.
Step #5: Seeing that we have only used x = 0 and we can only use positive numbers, it would make sense to use positive numbers close to zero. However, given that we will have to take the square root of whatever x-value we choose, I would suggest we use numbers that are also perfect squares so we can avoid irrational numbers. Hence, I’m going to choose the following x-values to plug into the equation: 1, 4, and 9.  

Let x = 1:
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; hence, y = 1 and we have the point (1, 1)

Let x = 4:
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; hence, y = 2 and we have the point (4, 2)

Let x = 9:
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; hence, y = 3 and we have the point (9, 3)

Step #6: Because x ≥ 0, we only have the right tail to consider. As we put in increasingly larger x-values, the equation will continue to return increasingly larger y-values; however, the growth of the y-values will be extremely slow (it takes until x = 100 for y to reach 10 and it takes until x = 10000 for y to reach 100).
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Example #2: Graph the equation 
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Step #1: The equation is already solved for ‘y’.

Step #2 & #3: Although we haven’t seen an equation like this before, we are familiar with reciprocals. Because we can’t divide by zero, there is a “bad” point at x = 0.

Step #4: Given the above, there is no y-intercept (since x≠0). 
Additionally, there are no x-intercepts either because no number has a reciprocal of zero.

Step #5: Seeing that x≠0, it would make sense to use numbers close to and on each side of zero. Hence, I’m going to choose the following x-values to plug into the equation: 
±0.01, ±0.1, ±0.25, ±0.5, ±1, ±2, ±4, and ±5 

Let x = 0.01: 
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 gives us (0.01, 100) 
Let x = 0.1: 
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 gives us (0.1, 10)
Let x = 0.25: 
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 gives us (0.25, 4)

Let x = 0.5: 
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 gives us (0.5, 2) 


Let x = 1: 
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 gives us (1, 1) 


Let x = 2: 
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 gives us (2, 0.5)

Let x = 4: 
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 gives us (4, 0.25) 

Let x = 5: 
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 gives us (5, 0.2)

Note: I’m only showing the positive x-values below, the points from the negative x-values can be found by taking the opposites of the positive solutions. You should confirm this.
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The equation basically “explodes” as x nears zero with the y-values getting increasingly larger.
Step #6: 

As we put in increasingly larger x-values, the y-values will continue to approach zero; thus, the tails of the equation will “flatten” along the x-axis.
Since the values for the left tail will be reciprocals of the values of the right tail, they will continually approach zero, so that tail will flatten along the x-axis. 

Example #3: Graph the equation 
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Step #1: The equation is already solved for ‘y’.

Step #2 & #3: Although this equation looks like a quadratic, the variable is in the exponent instead of the base. We also know that 2 can be raised to any power (so there are no “bad” points) and the output is always greater than zero (so there will be no x-intercept). 
Step #4: Given the above, we only have to find the y-intercept:

Let x = 0:
[image: image19.wmf])

0

(

2

=

y

; hence, y = 1 and we have the point (0, 1)

Step #5: Seeing that we have only used x = 0, it would make sense to use numbers close to and on each side of zero. Hence, I’m going to choose the following x-values to plug into the equation: ±1, ±2, and ±3.  

Let x = -3: 
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 gives us (-3, ⅛) 

Let x = 1: 
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 gives us (1, 2)

Let x = -2: 
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 gives us (-2, ¼) 

Let x = 2: 
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 gives us (2, 4)

Let x = -1: 
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 gives us (-1, ½) 

Let x = 3: 
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 gives us (3, 8)

Step #6: As we put in increasingly larger x-values, the equation will continue to return increasingly larger y-values. Also, the growth will be extremely fast, so the right tail will graph upwards similar to the tail of a parabola. Since the values for the left tail will be reciprocals of the values of the right tail, they will continually approach zero, so that tail will flatten along the x-axis. 
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Graph the following equations, finding and labeling intercepts, “bad” points, and “border” points, if any. All work is to be done on a separate piece of paper.
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