ABOUT QUADRATICS
VERTEX FORM
The vertex form of a parabola allows us to easily find the vertex of a quadratic function. 
For parabolas that open upward, the vertex tells us the minimum value of the function. For parabolas that open downward, the vertex tells us the maximum value of the function.[image: image1.wmf]* (2,4)


The vertex is very useful in solving maximum or minimum problems that can be modeled by quadratic functions.
The vertex of a quadratic function is the maximum or minimum point. The y value of the vertex is the maximum or minimum value of the function. 

How do we convert y = ax2 + bx + c into vertex form?
Choose each of the steps below to convert y = 2x2 + 8x + 1 into vertex form.







y = 2x2 + 8x + 1
· Factor a from the variable terms

y = 2(x2 + 4x) + 1
· Add and subtract one-half the coefficient of x, squared, i.e. (4/2)2 = 4
y = 2(x2 + 4x + 4 – 4) + 1
· remove the last term from the brackets
y = 2(x2 + 4x + 4)  +2(-4) + 1
· factor the quadratic in the brackets
y = 2(x + 2)2 – 7
HOW DO WE SOLVE MAXIMUM OR MINIMUM PROBLEMS?
EXAMPLE 1

What is the maximum area of a rectangular pen whose perimeter is 34 meters?

Solve the problem by choosing each of the solution steps below.


· Draw a diagram

· Define variables



length = x

width = (34-2x)/2 = 17 – x

· Write the area equation


A = x(17 – x)
· Write equation in standard form

    = -x2 + 17x
· Write equation in vertex form

    = -(x2 - 17x)

    = -(x2 - 17x + (17/2)2 - (17/2)2)

    = -(x2 - 17x + (17/2)2) + (17/2)2
    = -(x – 8.5)2 + 72.25

· Make a conclusion


We have a maximum area of 72.25 m2 

when the length is 8.5 m.

EXAMPLE 2

A wire 12 cm long is cut into two pieces, and each piece is bent into a square. Where should the wire be cut to minimize the area of the two squares?

Solve the problem by choosing each of the solution steps below.

· Draw a diagram



· Define variables



length of one piece of wire = x

area of square = (x/4)2
length of other piece of wire = 12 – x

area of square = ((12-x)/4)2 = (3-x/4)2 

· Write the area equation


A = (x/4)2 + (3 – x/4)2 

· Write equation in standard form

    = 1/8x2 – 3/2x + 9

· Write equation in vertex form

    = 1/8(x2 – 12x) + 9

    = 1/8(x2 – 12x + 62 - 62) + 9

    = 1/8(x2 – 12x + 62) + 9/2 + 9

    = 1/8(x – 6)2 + 13.5

· Make a conclusion


We have a maximum area of 13.5 cm2 

when the length is 6 cm.
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