Converting to the Vertex Form of the Equation
We want to get our equation in the Vertex Form of the equation

y = (x - h)2 + k where –h will be the x value of the vertex and k will be the y value of the vertex
Suppose we start with

y = 3x2 + 12x + 1

We are going to have to complete the square to get the vertex form. 

y/3 = x2 + 4x + 1/3

y/3 + 4 = x2 + 4x + 4 + 1/3

y/3  =  x2 + 4x + 4 - 11/3

y  = 3(x + 2)2 -11

We know that the x coordinate of the vertex is -b/2a

so

-12/6 = -2 = x coordinate of the vertex.

We can see that  from the vertex for of the equation – don’t forget  y = (x-h)2 + k so –h gives us -2.

Filling the x value into the original equation will give us the y value of the vertex (which we can see in the vertex form of the equation)

y = 3(-2)2 + 12(-2) + 1 = 12 – 24 + 1 = -11 also gives us the y coordinate of the vertex

Note : the line of symmetry will be x = -2

Some Samples

-2x2 + 4x + 6 = y                                                 we can tell vertex is –b/2a = x = 1 and  y = 8

-2x2 + 4x = -y + 6

x2 -2x = (-y + 8) /2

x2 – 2x + 1   =  (-y + 8) / 2                                  complete the square

(x -1)2   = (-y + 8) /2

2 (x-1)2 = -y + 8

2(x-1)2 – 8 = -y

-2(x – 1)2 + 8 = y

y = x2 + 3x – 2
x2 + 3x = y + 2                                               x = -3/2   y = -4 1/4

x2 + 3x + 9/4 = y + 2 + 9/4

(x + 3/2)2 = y + 4 ¼

(x + 3/2)2 = 4 ¼  = y

3x2 + 6x + 9 = y                                                       x = -1     y  = 6

3x2 + 6x + 9 = y

x2 + 2x  = (y – 9) / 3

x2 + 2x + 1  = (y – 6) /3

(x + 1)2 = (y – 6) /3

3 (x + 1)2 = y – 6

3 (x + 1)2 + 6 = y

2x2 – 4x + 8 = y                                      -b/2a = 4/4 = x = 1;   y = 2 – 4 + 8 = 6
2x2 – 4x = y – 8                                 
x2 – 2x = (y-8) / 2

x2 – 2x + 1 = (y- 8) / 2 + 1

x2 – 2x + 1 = (y – 6) / 2
(x – 1)2 = (y – 6) / 2

2(x – 1)2 = y – 6

2(x-1)2 + 6 = y
