Algebra 1
Chapter 10: Quadratic Equations
10d: Vertex, Axis of Symmetry, Opening Up or Down
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Quadratic Equation — 
[image: image25.emf] 
Parabola — the U-shaped graph of a quadratic function.
Vertex —  the lowest or highest point on the graph depending 
on whether the graph opens up or down.
Line of Symmetry—the vertical line going through the vertex.
i) Identify the values of a, b, and c in the functions. ii) Find the vertex (x, y). iii)Give the line of symmetry. iv) Tell whether the graph opens up or down.
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Find the coordinates of the vertex. Make a table of values, using x-values to the left and right of the vertex. Then, graph the points, connecting them with a curve. Label the vertex.
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Does the graph open up or down?
Does the graph open up or down?
9) 
[image: image8.wmf]6

12

3

2

+

-

=

x

x

y


10) 
[image: image9.wmf]1

7

2

2

-

+

=

x

x

y



vertex = 
vertex = 

	x
	
	
	
	
	

	y
	
	
	
	
	


	x
	
	
	
	
	

	y
	
	
	
	
	


[image: image10.emf]
[image: image11.emf]
Does the graph open up or down?
Does the graph open up or down?

11) Minimum Cost—A manufacturer has daily production costs of 
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where C is the total cost in dollars and x is the number of units produced. 

How many units should be produced each day to yield a minimum cost?

a) Find the vertex
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b) Fill in the table and sketch the graph in the space 
to the right.
	x
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c) Where on the graph will the cost be minimized? 
d) How many units should be produced each day to yield a minimum cost?
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12) Throwing a Ball—The path of a ball thrown into the 
air from a height of 3 feet is given by 
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where y is the height of the ball in feet at the horizontal 
distance of x feet from the thrower.

a) How high is the ball at its maximum height?

b) Estimate the horizontal distance the ball traveled before hitting the ground. What point is this on the graph?
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13) Gateway Arch—The Gateway Arch in St. Louis, Missouri, has a 
shape similar to that of a parabola. The edge of the arch can be modeled 
by 
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, where x and h are measured in feet. 

How high is the arch?
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14) Valley Depth—A model for a valley between two mountains 
whose peaks touch the x-axis is 
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, where x and 
y are measured in feet. 

How deep is the valley?
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15) Basketball—In the diagram to the right, the backboard is located 
on the y-axis and the hoop is located at the point (1, 10). A 
basketball thrown toward the hoop follows the path 
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, where x and y are measured in feet.

a) When the ball was at it highest point, what was its 
horizontal distance from the backboard?


[use the equation, not the graph]

b) At its highest point, how far off the ground was the
basketball?
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16) Diving—The path of a diver is given by 
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where y is the height in feet and x is the horizontal distance from 
the end of the diving board in feet (see figure). 

Find the maximum height of the diver.
x-coordinate of vertex = � EMBED Equation.3  ���


Line of symmetry: x = � EMBED Equation.3  ���
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