Parabola as a Function { y = f(x) = ax2 + bx + c }PRIVATE 


We are going to be exploring the parabola as a function.  We want to use the equation:  y = ax2 + bx + c and determine what happens when we change the values of a, b and c.  For each section, you are to modify the equation to the given parameters, graph all equations on the same set of axes, copy those graphs onto the graphs provided using a color coded system, and then state a conjecture for each section.  This conjecture should do two things: (1) it should describe how the parameter change modifies the graphic image, and (2) it should explain the same change using good transformational terminology (i.e., it is a reflection over the x-axis, etc.)  Please note that y = x2 is the same as f(x) = x2.  The following chart will show you how to modify your equations (you are not asked to graph the ones below, but select a partner and begin working on the graphs on the next page.)

	PRIVATE 

a
	
b
	
c
	y = ax2 + bx + c
	Graphs

	
1
	
0
	
0
	y = x2 (type: x^2)
	

	
2
	
0
	
0
	f(x) = 2*x^2
	

	
0
	
3
	
0
	y = 3x
	

	
0
	
2
	
-5
	f(x)= 2x - 5
	

	
3
	
0
	
-2
	y = 3x2 - 2
	

	
2
	
-3
	
7
	f(x) = 2x2 - 3x + 7
	


Conjecture:  

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
1
	
0
	
0
	
	

	
2
	
0
	
0
	
	

	
3
	
0
	
0
	
	

	
4
	
0
	
0
	
	


1.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
1
	
0
	
0
	
	

	
1/2
	
0
	
0
	
	

	
1/3
	
0
	
0
	
	

	
1/4
	
0
	
0
	
	


2.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
1
	
0
	
0
	
	

	
–1
	
0
	
0
	
	

	
2
	
0
	
0
	
	

	
–2
	
0
	
0
	
	


3.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
1
	
0
	
1
	
	

	
½
	
0
	
–1
	
	

	
⅓
	
0
	
3
	
	

	
¼
	
0
	
–4
	
	


4.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
2
	
0
	
3
	
	

	
2
	
0
	
1
	
	

	
½
	
0
	
–2
	
	

	
⅓
	
0
	
–4
	
	


5.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
–1
	
0
	
4
	
	

	
–¼
	
0
	
5
	
	

	
–2
	
0
	
–1
	
	

	
–4
	
0
	
–3
	
	


6.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
1
	
2
	
0
	
	

	
1
	
4
	
0
	
	

	
1
	
6
	
0
	
	

	
1
	
8
	
0
	
	


7.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
2
	
2
	
0
	
	

	
2
	
4
	
0
	
	

	
–2
	
2
	
0
	
	

	
–2
	
4
	
0
	
	


8.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	1
	
–2
	
0
	
	

	
1
	
–4
	
0
	
	

	
–1
	
–2
	
0
	
	

	
–1
	
–4
	
0
	
	


9.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
1
	
–2
	
0
	
	

	
1
	
–3
	
0
	
	

	
1
	
–4
	
0
	
	

	
1
	
–5
	
0
	
	


10.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
1
	
4
	
4
	
	

	
1
	
–4
	
4
	
	

	
1
	
2
	
1
	
	

	
1
	
–2
	
1
	
	


11.  Conjecture:

	PRIVATE 

a
	
b
	
c
	y = f(x)
	Graphs

	
–1
	
2
	
–1
	
	

	
–1
	
–2
	
–1
	
	

	
–4
	4
	
–1
	
	

	
–4
	
–4
	
–1
	
	


12.  Conjecture:

Transformations on the Parabola

1.
Graph:  y = x2

Substitute: (–x) in for x and graph the result


Conjecture:


2.
Graph:  y = 3x2 + 2x + 1


Substitute: (–x) in for x and graph the result


Conjecture:


3.
Graph:  y = x2

Graph: y = –(x2) and graph the result


Conjecture:

4.
Graph:  y = x2

Substitute: (–y) in for y and graph the result


Conjecture:

5.
Graph:  y = x2 + 2x + 3


Substitute: (–y) in for y and graph the result


Conjecture:


6.
Graph:  y = x2

Substitute: (x – 2) in for x and graph the result


Conjecture:


7.
Graph:  y = x2

Substitute: (x + 3) in for x and graph the result


Conjecture:


8.
Graph:  y = x2

Substitute: (y + 2) in for y and graph the result


Conjecture:

9.
Graph:  y = x2

Substitute: (y – 3) in for y and graph the result


Conjecture:


10.
Graph:  y = x2

Substitute: (x – 2) in for x and (y + 3)

                            in for y and graph the result


Conjecture:


11.
Graph:  y = x2 + 4x + 3


Graph:  y = (x + 2)2 – 1


Conjecture:


12.
Graph:  y = 2x2 + 8x + 7


Graph:  y = 2(x + 2)2 – 1


Conjecture:
