Section V:  Quadratic Equations and Functions
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Module 3: Graphing Quadratic Functions

You probably graphed quadratic functions in standard form (
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) in your introductory algebra course.  Let’s graph a couple for review.
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 example:  Graph 
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SOLUTION:

First, we will use the formula 
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 to help find the  x-coordinate of vertex.  Recall that the vertex occurs at 
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So the vertex is 
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The  y-intercept occurs when 
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.  Since 
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, the y-intercept is 
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The  x-intercepts occur when 
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.  So we need to solve 
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.  We now have several methods for solving quadratic equations.  Since we can factor 
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 easily, we will solve the quadratic equation by factoring.  Of course, we could always use the quadratic formula to solve any quadratic equation.  In this case, factoring is just quicker and more elegant.
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So, the  x-intercepts are 
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 and 
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Now we have four points that we can use to plot the quadratic function on the coordinate plane.  We can use symmetry to find a fifth point.  The axis of symmetry for this parabola is 
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.  Since the y-intercept, 
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, is one unit to the left of the axis of symmetry, we know that there must be another point with  y-coordinate 8 that is one unit to the right of the axis of symmetry.  That point is 
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.  We can now use these five points to plot the parabola.
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 example:  Graph 
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SOLUTION:

▪  The axis of symmetry is 
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So 
[image: image27.wmf]3

4

x

=

 is the axis of symmetry.

▪  The vertex is 
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▪  The  y-intercept is 
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▪  The  x-intercepts occur when 
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So the  x-intercepts are 
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▪  Using the axis of symmetry and the y-intercept, we know that there must be a point 
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 of a unit to the right of 
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▪  Using the five points we found above and the axis of symmetry, we can graph the parabola:
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[image: image41.wmf]  KEY POINT
When the leading coefficient (the coefficient of the quadratic term) is positive, the parabola opens upward.  When the leading coefficient is negative, the parabola opens downward.
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A quadratic function in the form 
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 is in vertex form.  The vertex is the point 
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. It is important to notice that we are subtracting  h,  so we will always need to change the sign in front of  h  when determining the vertex.  For instance, the vertex of 
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.  Now let’s graph some quadratic functions given in vertex form.
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 example:  Graph 
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SOLUTION:

The vertex is 
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 and the axis of symmetry is 
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.  We know that the parabola opens downward since the leading coefficient (the coefficient of the quadratic term) is negative.  Since 
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Since we are solving this equation in order to graph a function, it is appropriate to approximate the solutions:
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So the approximate  x-intercepts are 
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Since the  y-intercept 
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 is one unit to the left of the axis of symmetry 
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, we know that there must be a point of the graph one unit to the right of the axis of symmetry with  y-coordinate 1.  This point is 
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Since the  x-intercepts are approximations, we will determine two more points on the graph. 
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Since 
[image: image63.wmf]1

x

=-

 is two units left of the axis of symmetry, the point “symmetric” to 
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 is 
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.  Of course, we could have found this point by evaluating 
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Finally, we use all of these points to graph the function.
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Graph of
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 Try this one yourself and check your answer.

Graph 
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SOLUTION:

Since 
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 is in vertex form, we can read off the vertex as 
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.  The only tricky part is remembering to change the sign of the 
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To help determine the  x-intercepts and  y-intercept, we will first expand 
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The  y-intercept occurs when 
[image: image77.wmf]0

x

=

.  Since 
[image: image78.wmf](0)0

k

=

, the  y-intercept is 
[image: image79.wmf](0,0)

.

The  x-intercepts occur when 
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.  So the  x-intercepts are 
[image: image83.wmf](0,0)(4,0)

and

-

.

Since 
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 is both and  x-intercept and the  y-intercept, it would be a good idea to find another point on the graph.  Choosing a positive  x-value seems logical since we don’t know anything about what happens when  x  is positive.
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So 
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 is a point on the graph.  Since 
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 is three units to the right of the vertex, the symmetric point to 
[image: image88.wmf](1,5)

 must lie three units to the left of the vertex with  y-coordinate 5.  That point is 
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Using these five points, we can graph the parabola.
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