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 Section 2.2:  Quadratic Functions 
1)
Objective 1:  Recognize Characteristics of Parabolas.
The equation representing a parabola has the form:   y = ax2 + bx + c      or      y = a(x – h)2 + k
a)
Recognize the vertex (the maximum or minimum point)
b)
Recognize the axis of symmetry (the vertical line through the vertex)

c)
Recognize whether the parabola faces up or down.

d)
Basic parabolas:
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f (x) = 1.5x2 – 9x + 15.5


f (x) = -1.5x2 + 9x – 5.5


1.5 > 0
-1.5 < 0


parabola faces up


parabola faces down


f (x) = ax2 + bx + c


f (x) = ax2 + bx + c


a > 0


a < 0
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 a > 0:  Parabola opens upward 
 a < 0:  Parabola opens downward 
2)
Objective 2:  Graph Parabolas.
	
	Standard Form
	General Form

	
	y = a(x – h)2 + k
	y = ax2 + bx + c

	 Vertex:
	(h, k)
	(–b/(2a),  f (–b/(2a))

	 Line of Symmetry:
	x = h
	x = –b/(2a)

	 Faces up:
	a > 0
	a > 0

	 Faces down:
	a < 0
	a < 0

	 x-intercepts:
	           set  y = 0,  then
	ssolve for  x.

	 y-intercept:
	           set  x = 0,  then
	ssolve for  y.


a.
Example 1:  Steps in graphing a parabola.  Graph   f (x) = 6 – 4x + x2.

Step 1.
Write equation in proper form (either standard form or general form).

Step 2.
Decide if the parabola faces up or down.

Step 3.
Identify the vertex and plot.

Step 4.
Identify the line of symmetry and plot.

Step 5.
Find the  y-intercept by setting  x = 0  and solving for  y.  Plot.  Use the line of symmetry to plot a corresponding point on the other side of the line of symmetry.

Step 6.
Find the  x-intercepts by setting  y = 0  and solving for  x  by using the quadratic formula or solve by factoring.  Plot.  (If the roots are imaginary, there are no     x-intercepts).

Step 7.
Connect the points with a smooth curve.  (Plot a few more points, if needed).
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(-4, 0) & (-2, 0)


	x
	y

	2
	2

	0
	6

	3
	3

	1
	3

	4
	6

	-1
	11

	5
	11



b.
Example 2:  Graph   f (x) = 1 – (x + 3)2
Step 1.
Write equation in proper form (either standard or general form).

Step 2.
Decide if the parabola faces up or down.

Step 3.
Identify the vertex and plot.

Step 4.
Identify the line of symmetry and plot.

Step 5.
Find the  y-intercept by setting  x = 0  and solving for  y.  Plot.  Use the line of symmetry to plot a corresponding point on the other side of the line of symmetry.

Step 6.
Find the  x-intercepts by using the square root property for solving quadratic equations.  (If the roots are imaginary, there are no  x-intercepts).

Step 7.
Connect with a smooth curve.  (Plot a few more points, if needed).


	x
	y

	
	

	
	

	
	

	
	

	
	

	
	

	
	



	x
	y

	-3
	1

	0
	-8

	-4
	0

	-2
	0

	-5
	-3

	-1
	-3

	-6
	-8



3)
Objective 3:  Determine a Quadratic Function’s Minimum or Maximum Value.
a.
A quadratic function f (x) = ax2 + bx + c has a graph that is a parabola, and therefore the minimum or maximum of a quadratic occurs at the vertex of the parabola, x = –b/(2a).

b.
How can you tell if the quadratic function has a maximum or if it has a minimum without graphing it?

c.
Example 3:  Given f (x) = 3x2 – 4x + 5


1.
Determine, without graphing, whether the function has a minimum or maximum value.
2.
Find where minimum or maximum occurs and its value.
3.
Identify the function’s domain and range.
4)
Objective 4:  Solve Problems Involving a Quadratic Function’s Minimum or Maximum Value.
a.
Example 4:  A rain gutter is made from sheets of aluminum that are 20 inches wide by turning up the edges to form right angles.  Determine the depth of the gutter that will maximize its cross-sectional area and allow the greatest amount of water to flow.


Step 1.
Find the function to be optimized.

Step 2.
Is it a quadratic?  If yes, continue; if not, use some other method.

Step 3.
Will the answer be a maximum or minimum?


If a < 0, maximum;


If a > 0, minimum.
Step 4.
Calculate  x = –b/(2a), the  x-value of the vertex.

Step 5.
Calculate the  y-value ( if asked for) that goes with the  x-value of Step 4.

Step 6.
Answer the question.
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