Lesson 26
MA 152, Section 3.2 (parabolas) and append II.2
A quadratic equation of the form 
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,  where a, b, and c are real numbers (general form)  has the shape of a parabola when graphed.  The parabola will open upward if the value of a is positive and downward is it is negative.  The vertex is the point or ordered pair where the parabola 'turns'.
Ex 1:
Graph the parabola 
[image: image2.wmf]2

3

2

1

2

+

-

-

=

x

x

y

.  Find its vertex and direction of opening.

We will use a table of values and plot the points.
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This method is tedious.  It will be easier to know how to find the vertex.  We could also find intercepts and use symmetry.  Notice, the graph is symmetric about a vertical line through the vertex.
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Standard Equation for a Parabola:

If the vertex of a parabola is (h, k) and the parabola opens upward or downward, the standard equation of the parabola has the form 
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.  If a is positive, the parabola opens upward, negative it opens downward.
Ex 2:
For each parabola, find its vertex and describe the direction of opening.
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From the process above, you can see that the coordinates of the vertex can be found from the general form by the following.
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Rather than finding k by using the formula above, it is easier to 'plug' the value of h into the equation for x and solve for y.

Ex 3:
Find the vertex of each parabola.  Write equations in standard form.
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Ex 4:
Graph the parabola by finding the vertex and intercepts.  Use symmetry.
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If a parabola opens downward, the vertex is the highest point of the graph.  The y-coordinate of that vertex is the largest value in the range of the function.  That y-coordinate value is called the maximum of the function or equation and that maximum occurs when x = h.  There are several real life applications where a maximum value can be found by writing an equation for a parabola and finding its vertex.

Ex 5:
A room in a home has a parabolic doorway with an equation 
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where x is in meters.  Find the maximum height of the doorway.

Ex 6:
A gardener has 100 feet of fencing for a rectangular flower garden.  Write an 
equation for the area of the garden.  Find the dimensions of the garden that would 
give a maximum area.  What is that area?
Ex 7:
A farmer has 1200 feet of fencing to divide into 2 rectangular sections adjacent to 
a barn, where the barn will be used as one side of one section.   (See the diagram.)




barn

Write an equation for the total area.  What dimensions of the area would give a 
maximum total area?

Ex 8:
A hotel with 200 rooms is filled every night when the room rate is $90.  
Experience has shown that for every $5 increase in cost, 10 fewer rooms will be 
occupied.  Let n = number of $5 increases in room cost and write an equation to 
represent the nightly income from the rooms.  Find the cost per room that will 
make the income a maximum?
A parabola's standard equation can be found given the coordinates of the vertex and another point of the parabola.  The value of a must be found by substituting the coordinates of the vertex and point in standard form 
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Ex 9:
Find the equation in standard form for each parabola described.
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Ex 10:
A cannonball follows the parabolic trajectory path. The cannon is located at the 
origin (0, 0).  There is a castle is 35 feet away from the cannon.  If the cannonball 
falls 5 feet short of the castle, find an equation for the path of the cannonball.
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