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Let I' be the graph of a function that is differentiable and concave down on the interval

[a,b], and let L be a line tangent to I' at = = c.
What value of ¢ minimizes the shaded area, which is bounded by I', L, x = a, and x = b7
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Solution:

The area is minimized when ¢ = (a +b), at the midpoint of [a, b].

Proof. The area between I' and the x-axis is constant, so it is enough to minimize the area
of the trapezoid above [a,b] and below L. That means we have to minimize the average
height of the trapezoid, which is the height of L at = = (a +b). To accomplish this, we just
have to make sure that L and I" have the same height at = = 2(a+b), and to do this we must

set c=1(a+b). O
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