Chapter 4.1 and 4.2 - Quadratic Relations 

The coefficient in front of x² affects the shape of the parabola.

· If  a < -1  (for example, if a = -5), then the parabola will be vertically stretched and open down.  This will give the parabola a narrow appearance.

· If   -1 < a < 0  (for example, if a = -½ ) then the parabola will be vertically compressed and open down.  This will give the parabola a wide appearance.

· If  0 < a < 1  (for example, if a = ⅔), then the parabola will be vertically compressed and will open up.  The parabola will be wide.
· If  a > 1  (for example, if a = 4), then the parabola will be vertically stretched and open up.  The parabola will be narrow.
How can we determine the value of a from a table of values?  
Example 1:

Determine whether the following table of values represents a parabola.  If it does, then determine the value of a.

	   x
	   y 
	First Diff.
	Second Diff.

	 -3
	   48
	
	

	 -2
	   23
	
	

	 -1
	    8
	
	

	  0
	    3
	
	

	   1
	    8
	
	

	   2
	   23
	
	

	   3
	   48
	
	


Classwork:
Determine whether each of the following tables of values represents a parabola.  If it does represent a parabola, then determine the value of  a.

	x

	y


	-3

-2

-1

0

1

2

3

	-28

-13

-4

-1

-4

-13

-28


		
		
		

	
	x

y

-6

-4

-2

0

2

4

6

76

36

12

 4

12

36

76



	x

y

-12

-8

-4

0

4

8

12

63
23
-1
-9
-1
23

63

	x

y

-3

-2

-1

0

1

2

3

11
 7
11
23
43
71
107


	x

y

7
8
9
10

11

12

13

18
15
13
12
14
16
19


	x

y

-2
 1
 4
 7
10
13

16

104
74
56
50
56
74
104



The Values of h and k
The vertex form for the equation of a parabola is y = a(x – h)² + k.  This is called the vertex form because the vertex is given by (h, k).  

Example:  What is the vertex of the parabola y = -7(x + 9)² +6?

Classwork:  Determine the vertex of each of the following parabolas

a) y = -0.5(x + 4)² -1
b) y = 3(x - 11)² - 5
c) y = 0.5(x -1)² +8
d) y = -7x² + 12
e) y = -7(x - 9)² 
Determining the Vertex Form of a Parabola from the Table of Values
1) The vertex corresponds to either the maximum or minimum y-value in the table of values.  The x and the y value in that row give you your vertex.

2) The value of a is calculated like we did above.

3) Substitute a, h, and k into the equation y = a(x – h)² + k
Example:  Determine the equation of the parabola in vertex form represented by the following table of values. 

	   x
	   y 
	First Diff.
	Second Diff.

	 -5
	   141
	
	

	 -3
	    85
	
	

	 -1
	    45
	
	

	   1
	    21
	
	

	   3
	    13
	
	

	   5
	    21
	
	

	   7
	    45
	
	


Classwork:
Determine the equation of the parabola in vertex form represented by the following tables of values.
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