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Math 082 & 083 Combined
GRAPHING QUADRATIC FUNCTIONS

MATH 083
We continue our focus on graphing, now turning our attention to quadratic functions.

Exercise 1:  Graph the function 
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	=  4 – 4 – 5  =  -5
	Plot the point (-2 , -5).
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	=                  = 
	Plot the point (-1 ,       ).
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	Plot the point
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	Plot the point

	2
	y =
	
	
	Plot the point


[image: image4.png]



The Vertex of a Parabola
The vertex of the parabola given by 
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 is the “extreme point” of the parabola, either the highest or lowest point, depending, respectively, on whether the parabola opens downwards or upwards.
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	Since a =             is a positive number, this parabola opens upwards.


	Since a =             is a negative number, this parabola opens downwards.



	The vertex of this parabola is a minimum point.


	The vertex of this parabola is a maximum point.




Vertex
The x-coordinate of the vertex for any parabola given by 
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The y-coordinate of the vertex is found by plugging the x-coordinate of the vertex into 
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 in place of the x-variable and then solving for y.

Exercise 2:  For the parabola 
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, determine the vertex.  Also, plot a couple of other points and use them to graph the parabola.


x-coordinate of vertex:  
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y-coordinate of vertex:  
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Thus, the vertex is the point

        .

To graph the parabola, we need a couple of other points.  Since the x-coordinate of the vertex is 2, a good strategy is to pick some x-values that are less than 2 and some
x-values that are greater than 2.

x = 0     (   
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Graph (0 , 5).


x = 1     (   
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Graph (1 ,       ).


x = 3     (   y   =





Graph


x =        (   y   =





Graph
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The x-intercept and the y-intercept

We already learned the following facts on page 3 of the Topic #21 handout. 

Def.:  An x-intercept of any graph is a point where the graph touches the x-axis.
	


	What are the coordinates of an x-intercept?

          (x , 0)

To compute the x-intercept(s) algebraically,

set y equal to 0 and solve for x.


Def.:  A y-intercept of any graph is a point where the graph touches the y-axis.
	


	What are the coordinates of a y-intercept?

          (0 , y)

To compute a y-intercept algebraically,

set x equal to 0 and solve for y.


How Many x-intercepts Can a Parabola Have?

Exercise 3:  On each of the axes provided, draw a parabola that opens upwards and has the prescribed number of x-intercepts.

	

	
	

	2   x​-intercepts
	1   x-intercept
	0   x-intercepts


Note:  We could also draw the three cases for parabolas that open downwards.
Exercise 4:  Determine the x-intercept(s), the y-intercept, and the vertex for the parabola 
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, and sketch the graph of the parabola.
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Exercise 5 (Section 8.6 #48):  The Utah Ski Club sells calendars to raise money.  The profit P, in cents, from selling x calendars is given by the equation 
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.  Determine how many calendars must be sold to maximize profit, and calculate the maximum profit.
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Exercises with Section and Problem number references are taken from Intermediate Algebra, Fifth Edition; Elayn Martin-Gay; Pearson/Prentice Hall; © 2009.  They are included as examples similar to assigned odd-numbered homework problems.
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