Integration Unit: The Trapezoidal Rule
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The left, right, and midpoint Riemann sums were rough approximations when it comes to finding area under a curve. The Trapezoidal Rule, however, is a much more accurate way to approximate the area beneath a curve. 
          Riemann Sums with Rectangles


      Approximating with Trapezoids 
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Example I: Approximate the area beneath f(x) = x2 + 1 on the interval [0, 3] using the Trapezoidal Rule with 5 trapezoids. 

1. First sketch the function.





2. Determine the width of each trapezoid 
   (this is the height (h)of the trapezoid)
  (x = b – a
             n

3. Therefore, the boundaries of the intervals will start at x = 0 and progress in steps of 3 . 
      5
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4. Substitute into the The Trapezoidal Rule:                             
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         ½  (x ( f(a) + 2f(x1) + 2f(x2) + 2f(x3) + …+ 2f(xn-1) + f(b) )
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Example II: Approximate the area beneath y = -(x – 1)2 + 4 on the interval [0, 3] using the Trapezoidal Rule with 4 trapezoids.
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