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Vignette

In an AP Calculus class, the teacher was introducing the idea of integration through Riemann sums.  The class discussed the “left sum” and the “right sum,” and the differences between the two (“Left sum” means that the height of each rectangle is the value of the function evaluated at the base’s left endpoint; “right sum,” the right endpoint).  One student asked, “So if the left sum rectangles are always too small and the right sum rectangles are always too big, why don’t we just average them to get closer?”

Mathematical Foci

Mathematical Focus 1

The first part of this question illustrates a misconception many students develop when first introduced to Riemann sums.  Because the graphs teachers draw are frequently of increasing functions, students often believe that the left sum is always less than the area under the curve.  However, for nonincreasing functions, this is not the case.

Mathematical Focus 2

This question serves as an opportunity to introduce the trapezoidal rule, wherein trapezoids, not rectangles, are used to approximate the area under the curve.  In fact, the area of a trapezoid over a region is precisely the average of the areas of the rectangles from the left sum and right sum.
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