Integration Unit: Midpoint Riemann Sums
Calculating midpoint sums is very similar to right and left Riemann sums. The only difference is how you define the heights of the rectangles.
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Let’s look again at our example y = x2 + 1 on the x-interval [0, 3]. As in our previous examples, let’s have three rectangles.  

(x = b – a   = 3 – 0   =  1
           n            3

As before, the intervals defining each
of the rectangles boundaries will be

[0, 1] , [1, 2], and [2, 3].

When we did Right Riemann Sum the three heights were found by evaluating f(1) , f(2), and f(3).

When we did Left Riemann Sum the three heights were found by evaluating f(0) , f(1), and f(2).

However, when doing Midpoint Riemann Sums, we will be evaluating the height of the rectangle at the midpoint of the interval.
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[0, 1] , [1, 2],  [2, 3]

f( ½ ) , f(3/2) , f(5/2) 
Then find the area of each rectangle by multiplying the length by width and add the areas together. 

Example I: Approximate the area beneath the curve f(x) = -x2 + 8x on the interval [0, 8] using 8 rectangles with Midpoint Riemann Sum.
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