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Prompt

Mr. Jones suspected his students saw no direct connection between the work they had done on factoring quadratics and the quadratic formula.

Commentary

Any quadratic polynomial can be represented as a product of two binomials. Quadratic polynomials of the form 
[image: image1.wmf] can be represented as a product of the form
[image: image2.wmf], where 
[image: image3.wmf] may have real or complex values. This situation deals specifically with those quadratic polynomials that can be represented as a product of the form 
[image: image4.wmf] where 
[image: image5.wmf]. Partitioned area models emphasize the relationship between the sum 
[image: image6.wmf] and the product 
[image: image7.wmf] in cases for which x is a positive real number. In each of the foci in this Situation, we will assume x is positive.

Mathematical Foci

Mathematical Focus 1

Partitioned area models can be used to represent
[image: image8.wmf] where 
[image: image9.wmf].

Consider the quadratic polynomial 
[image: image10.wmf], and a partitioned area model (figure 1).
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Figure 1

The process of factoring involves re-expressing a sum as a product. Hence, by composing a rectangle from the partitioned area model, the sum of the areas can be expressed as a product of the lengths of the sides of the rectangle (figure 2).

[image: image17.png]



Figure 2

Since the area of the rectangle can be represented as the product of the lengths of the sides of the rectangle or as the sum of the partitioned areas, 
[image: image18.wmf].

Mathematical Focus 2

Partitioned area models can be used to represent
[image: image19.wmf] where 
[image: image20.wmf].

Consider the quadratic polynomial 
[image: image21.wmf] and a partitioned area model (figure 3).
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Figure 3

To factor the quadratic polynomial 
[image: image23.wmf], compose a rectangle from the partitioned area model (figure 4).
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Figure 4

Since the area of the rectangle can be represented as the product of the lengths of the sides of the rectangle or as the sum of the partitioned areas, 
[image: image25.wmf].

Mathematical Focus 3

Partitioned area models can be used to represent the technique of completing the square for quadratic polynomials of the form 
[image: image26.wmf].

Now consider quadratic polynomials of the form 
[image: image27.wmf] such that a square can be composed from a partitioned area model representing 
[image: image28.wmf].

Consider the quadratic polynomial 
[image: image29.wmf] and a partitioned area model (figure 5).
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Figure 5

To compose a square, construct two adjacent rectangles: One with length x and width x+3 and another with length x and width 3 (figure 6).

[image: image37.png]



Figure 6

Composing a square requires adding 9 additional units of area in the form of a 3x3 square (figure 7).
[image: image38.png]



Figure 7

Hence, 
[image: image39.wmf].

Mathematical Focus 4

Partitioned area models can be used to represent
[image: image40.wmf] where 
[image: image41.wmf].

Consider the quadratic polynomial 
[image: image42.wmf]and a partitioned area model (figure 8).
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Figure 8

The partitioned area model is re-expressed in figure 9; however, a rectangle has not been composed. 
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Figure 9

Since 
[image: image58.wmf], remove a square with two units of area from the area model representing 
[image: image59.wmf] (figure 10).

[image: image60.png]/2




Figure 10

To factor the quadratic polynomial 
[image: image61.wmf], compose a rectangle from the partitioned area model (figure 11)
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Figure 11

Since the area of the rectangle can be represented as the product of the lengths of the sides of the rectangle or as the sum of the partitioned areas, 
[image: image63.wmf].

Mathematical Focus 5

Partitioned area models can be used to represent
[image: image64.wmf] where 
[image: image65.wmf].

Consider the quadratic polynomial 
[image: image66.wmf] and a partitioned area model (figure 12).
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… (b x-units)
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…. (c square units)

Figure 12

To factor the quadratic polynomial 
[image: image76.wmf], compose a rectangle from the partitioned area model (figures 13 and 14). 
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Figure 13







Figure 14

Since the area of the rectangle can be represented as the product of the lengths of the sides of the rectangle or as the sum of the partitioned areas, 
[image: image79.wmf].

The quadratic formula 
[image: image80.wmf] can be used to determine solutions to a quadratic equation of the form 
[image: image81.wmf]. When 
[image: image82.wmf], the quadratic equation becomes 
[image: image83.wmf], and applying the quadratic formula gives solutions 
[image: image84.wmf]. Using the zero product property, solutions to the equation 
[image: image85.wmf] can be determined:


[image: image86.wmf] and 
[image: image87.wmf], resulting in 
[image: image88.wmf] and 
[image: image89.wmf].
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