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	Resources:

TI 83+ graphing calculators for every student.

JMAP Quadratic Formula Worksheet.

	Homework:

JMAP Quadratic Formula Worksheet.
	Evaluation:

JMAP Regents Book by Topic

Algebra / Quadratics / Quadratic Formula.  


NOTE:  This lesson can be taught with the lesson on Using the Discriminant.
Classroom Dialogue
BIG IDEAS

The quadratic formula consists of the axis of symmetry plus or minus the square root of the discriminant added to the numerator.
Start with a quadratic equation in general form:  
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The equation for the axis of symmetry is 
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.  This tells us where the axis of symmetry crosses the x-axis.
The discriminant is equal to 
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.  This is related to the distance of the roots of the quadratic equation to of the axis of symmetry.
The square root of the discriminant must be added to the the numerator of the axis of symmetry to get the quadratic formula.  Since the square root can be positive, negative, or imaginary, a plus and minus sign is used when adding the square root of the discriminant to the numerator, as follows:
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The Quadratic Formula:         
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The quadratic formula is one of three general methods taught in the Math B curriculum for finding the roots of a quadratic equation (The other two methods are factoring and graphing.)  The quadratic formula is derived by isolating the independent variable from the general form of a quadratic equation.  The derivation shown below starts with the general form of a quadratic equation and ends with the quadratic formula.  Note the completing of the square technique, which is a factoring method that is not included in the Math B curriculum.
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The next step is called completing the square.
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Note that the upper left portion of the square is the first term in the expression we wish to factor.  Also note that two parts of the square, the upper right and the lower left, are equal in size and sum to the second term.    Looking at just one of these two parts, we can see that 
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 and that 
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.  Thus, 
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.  Since we already have a dimensio of 
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, we can now add 
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 to our dimensions of the square, as follows:
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Note that in finding the factors for 
[image: image14.wmf]2
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, we also found the factors of the lower right portion of the square, which is the portion that we added.  This addition of a new part of the square is what is meant by “completing the square.”  We know that the area of this portion of the square is 
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, and we must add this area to both sides of our original equation.  We can check to be sure that is included in the left expression by expanding the binomial, as follows:
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It has definitely been added to the left expression.
We started completing the square with the original equation 
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.  We factored the left expression by completing the square and added 
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.  We are now ready to add the same amount to the right expression and continue with the derivation of the quadratic formula.
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Student Activity.  Student complete the JMAP Quadratic Formula Worksheet.

NYS Core Performance Standards:

Key Idea 7:  PATTERNS/FUNCTIONS

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Performance Indicators:

7a.
Represent and analyze functions using verbal descriptions, tables, equations, and graphs.

7b.
Apply linear and quadratic functions in the solution of problems.

7c.
Translate among the verbal descriptions, tables, equations, and graphic forms of functions.

7d.
Model real-world situations with the appropriate functions.

7e.
Apply axiomatic structure to algebra.
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