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Approximating Area Under a Curve

Let us start by estimating the area under a very simple “curve”, namely the function f(x) = x. We want to
approximate the area under this function between x = 2 and x = 6.
Let us underline that we want to find a method that works for all kinds of functions and curves, not
only straight lines like this one (where we actually know how to compute the area).
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1. Find as many ways as you can to estimate this area. In each case, determine if you are overestimating
or under estimating the area, and how you could improve your estimate.

One can think of left-handed rectangles, right-handed rectangles, mid-point rectangles, trapezoids, etc.
Also underline that the intervals don’t have to have the same length. Finally, as the length of the inter-
vals decreases, the approximation improves.

It is important here to ask the students to find as many ways as possible so that those who know about
integration (which probably the majority) don’t stop with just left-handed and right-handed rectangles.

Created by S. Bennoun, M. Hin, and T. Holm. c© 1/4



Areas
DATE

MATH 1110
Worksheet

Three important ways of approximating an area under a curve are to use left-handed rectangles, right-handed
rectangles, and mid-point rectangles.

2. On the graphs below, estimate the area under the function f(x) = x between x = 2 and x = 6 using four
rectangles with bases in the intervals [2, 3], [3, 4], [4, 5], [5, 6].
In each case, draw the rectangles and compute the estimated area.

a) Left-handed rectangles
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b) Right-handed rectangles
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c) Midpoint rectangles
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3. Let us now consider the half-circle whose equation is f(x) =
√

9− x2.
We will compare the left-handed and right-handed rectangles. Before doing any computation, which one
of these to sums do you think is going to be the biggest?

a) Left-handed rectangles
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b) Right-handed rectangles
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4. What do you get? How do you explain your result?

Due to symmetry, the two sums are the same. Moreover, due to the shape of the circle, of the ”rectangles”
is flat and has an area equal to zero.

5. How could we improve the approximations for these areas? List as many ways as you can of how we
could improve these approximation?

One can use different shapes such as trapezoids (what would happen with the first function f(x) = x if
we did that?), or approximate the function with parabolas (Simpson’s rule).
One can also increase the number of rectangles (by increasing the number of subdivisions), and even take
infinitely thin rectangles (i.e. take the limit).
Students might need a bit of prompting.
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6. The velocity of a particle is give by the functions y =
1

x
. Approximate the distance it has traveled

between time t = 2s and t = 5s (use 3 rectangles for that).
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Discuss here that computing the area under the curve correspond to computing the distance traveled.
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