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Section 6.4: Quadratic Modeling
Practice HW from Mathematical Excursions Textbook (not to hand in)

p. 372 # 1-17, 25-45 odd



Quadratic Functions

A quadratic function is a function of the form
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Note: The graph of a quadratic function is a parabola.

The following are example graphs of the functions 
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[image: image4.png]Guapholy=x2-2x-3




             [image: image5.png]Guapholy = x*25





Definition: The vertex of a parabola is the highest (or lowest point) on its graph. 

Note: For the parabola
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, the vertex is given by the point (1, -4). For the parabola
[image: image7.wmf]5

2

+

-

=

x

y

, the vertex is given by (0, 5).

Formula for the Vertex

The formula for the vertex of a parabola 
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 is given by
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Example 1: Algebraically, find the vertex of the equation
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Solution: 
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Example 2: Algebraically, find the vertex of the equation 
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Solution: 
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Finding the x-intercepts of a Parabola

The x-intercepts of a quadratic function 
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 are the point)s where the graph crosses the x-axis. To find the x-intercepts of a quadratic function, we set 
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 and solve for x.
Example 3: Algebraically, find the x-intercepts of the equation 
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Solution: 
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Example 4: Algebraically, find the find the x-intercepts of the equation 
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Solution: 
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Maximum and Minimum Values of a Quadratic Function

Given a quadratic function
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, the maximum value is the largest y value that the graph of the function obtains. The minimum value is the smallest y value that the graph of the function obtains. Using this idea, we can algebraically obtain a quick sketch algebraically of a quadratic function by performing the following steps
A Quick Way to Sketch a Quadratic Function and Determine the Maximum and Minimum Values
To sketch the graph of a quadratic function 
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, we use the following steps.
1.
Find the x-intercepts by setting 
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 and solving for x.

2.
Find the vertex 
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3.
Determine the shape of the graph
If 
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, then the graph is cupped upward and the y coordinate of the vertex 
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 is a minimum. The graph has no maximum.
If 
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, then the graph is cupped downward and the y coordinate of the vertex 
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 is a maximum. The graph has no minimum.
Example 5: For the quadratic function
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, find the x-intercepts and vertex. Sketch the graph and determine the minimum or maximum value of the function.
Solution:
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Example 6: For the quadratic function
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, find the x-intercepts and vertex. Sketch the graph and determine the minimum or maximum value of the function.

Solution:
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Applications of Quadratic Equations
Using the vertex of a quadratic equation, we can find the maximum or minimum of quantities that are modeled by quadratic equations. We illustrate this in the following examples.
Example 7: Suppose that the path traveled by a golf ball can be modeled with the quadratic equation 
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, where x is the distance in yards from the point it was hit and y is the height of the golf ball in yards. Assuming the ground is level and rounding your answers to 1 digit to the right of the decimal, find the maximum height the golf ball reaches. How far from where it was hit does the ball reach the ground?
Solution:
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Example 8: A mining company has determined that the cost c, in dollars per ton, of mining a mineral is given by 
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, where t is the number of tons of mineral that are mined. Find the number of tons of the mineral that should be mined to minimize the cost. What is the minimum cost?
Solution:
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Example 9: Some football fields are built in a parabolic mound shape so that water will drain off the field. A model for the shape of such a field is given by


[image: image28.wmf]x

x

x

h

0375

.

0

00023475

.

0

)

(

2

+

-

=


where h is the height of the field in feet at a distance of x feet from the sideline and 
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. What is the maximum height of the field? Round to the nearest tenth of a foot.
Solution: To find the maximum height, we need to find the vertex of the function 
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The y coordinate of the vertex 
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 will give the maximum. For the function
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we have 
[image: image34.wmf]00023475

.

0

-

=

a

 and 
[image: image35.wmf]0375

.

0

=

b

. To get the distance x that gives the maximum height, we have
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Thus the maximum height occurs at approximately 79.9 feet from the sideline. To find the maximum height, we find the y coordinate of the vertex. This gives
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Thus, the maximum height of the field is 1.5 feet.
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