A Quadratic Equation is an equation that can be written in the form:
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Where a,b, and c are real numbers, with 
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Deriving this formula we begin with the standard form:
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and divide both sides by a to get the following:
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We then add 
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 to both sides giving us
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Completing the square we get 
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Factoring the left side and combining like terms on the right we get:
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  Taking the square root of both sides we get
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Then
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 and finally,
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Bruce  Hannon presented his Mechanical Quadratic Equation Solver to our class in the following manner:

Take a = 1, where b,c, > 0 and you arrive at the following conclusions:
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Finding these solutions results in 4 forms of Quadratic Equations for real roots (++, +-, -+, & --)
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Initial setup:
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Where Torque = lw 
Which results in the following formula:
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Using b = 6 and c = 16 we use the following:
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Case 2: What if we have the following instead?
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Case 3: What if we have the following instead? b=6 and c=5
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Case 3: What if we have the following case? b=6 and c=16
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Case 4: What if we have the following case for b=6 and c=16?
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 Here is a graphical set of solutions for b = 6 and c =16.  Note that the only two solution graphs are the +- and - - while the other two complementary graphs (++, and -+) do not.   
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