First Fundamental Theorem of Calculus

Putting “First Fundamental Theorem of Calculus” in Recognizable terms: The First Fundamental Theorem of Calculus shows that the process of definite integration will work for all antiderivatives of a function.  The definite integral 
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 is defined as the area bounded by the graph of the function f(x), the x-axis, and the vertical lines x = a and x = b. The First Fundamental Theorem of Calculus connects the algebraic indefinite integral defined in terms of the antiderivative with the geometric definite integral associated with the Riemann sum.
Putting “First Fundamental Theorem of Calculus” in Conceptual terms: The First Fundamental Theorem of Calculus shows the relationship between derivatives and antiderivatives.  Remember that applying this theorem is just the process of integration to find the antiderivatives.  Then you simply plug in the values that bound the region on the right and left.  You plug in the right bound first into the antiderivative and then subtract the left bound plugged into the antiderivative.

Putting “First Fundamental Theorem of Calculus” in Mathematical terms: The First Fundamental Theorem of Calculus states 
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 where F(x) is the antiderivative of f(x).  This theorem shows that it does not matter which antiderivative is used for f because if F is any antiderivative of f over [a,b] then all others will have the form F(x) + C.  Thus 
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.  Since C will cancel out we can disregard the constant from indefinite integration.  This greatly simplifies the process of definite integration.

Putting “First Fundamental Theorem of Calculus” in Process terms:  Thus by insuring that any antiderivative will work, the First Fundamental Theorem of Calculus makes finding the area under the curve much easier than the other possible methods.  Be sure to clarify the rules for integration of functions since these are required for the integration process.

Putting “First Fundamental Theorem of Calculus” in Applicable terms:  The First Fundamental Theorem of Calculus applies anywhere that you need to calculate the area under a curve.  If you want to know the area of a flowerbed that is not rectangular the First Fundamental Theorem of Calculus can find it.  Basically, any situation where you want to know the area of a non-rectangular region the First Fundamental Theorem of Calculus can be applied.
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