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This process of approximating the area under a curve by using more and more
rectangles to get a better and better approximation can be generalized. To do this,
divide the interval from x = 0 to x = 2 into n equal parts. Each of these n inter-
vals has width

so each rectangle has width 2/x and height determined by the function value at
the left side of the rectangle, or the right side, or the midpoint. We could also
average the left and right side values as before. Using a computer or graphing cal-
culator to find approximations to the area for several values of n gives the results
in the following table. ¢ )

n Left Sum Right Sum Trapezoidal Midpoint
2 3.7321 1.7321 2.7321 3.2594
4 3.4957 2.4957 2.9957 3.1839
8 3.3398 2.8398 3.0898 3.1567
10 3.3045 2.9045 3.1045 3.1524
20 3.2285 3.0285 3.1285 3.1454
50 3.1783 3.0983 3.1383 3.1426
' 100 3.1604 3.1204 3.1404 3.1419
500 3.1455 3.1375 3.1415 3.1416

The numbers in the last four columns of this table represent approximations
to the area under the curve, above the x-axis, and between the lines x = 0 and
x = 2. As n becomes larger and larger, all four approximations become better
and better, getting closer to the actual area. In this example, the exact area can be
found by a formula from plane geometry. Write the given function as

y=V4-x,

then square both sides to get



