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More about Areas
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1 Goals

• To be able to calculate the area between two curves and to understand
the connection between ∫ b

a
f(x)− g(x) dx

and Riemann Sums.

2 Finding the Area between Two Curves

Suppose that we wish to find the area between sin x and cos x on the interval
[π/4, 5π/4].

Let f(x) and g(x) be defined on an interval [a, b] with f(x) ≥ g(x) for
all x ∈ [a, b]. If we wish to approximate the area between the two curves,
we can partition the interval as

a = x0 < x1 < x2 < · · · < xn−1 < xn = b

and estimate the area as a Riemann Sum,

Area =
n∑

i=1

Ai ≈
n∑

i=1

[f(x∗i )− g(x∗i )]∆x,

where ∆x = xi − xi−1 and x∗i ∈ [xi−1, xi].
Thus, we can define the area between two curves to be a Riemann integral

Area =
∫ b

a
[f(x)− g(x)] dx.
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Thus, the area between sinx and cos x on the interval [π/4, 5π/4] is∫ 5π/4

π/4
sin x− cos x dx = − cos x− sin x

∣∣∣5π/4

π/4
= 2

√
2.

3 Worksheet

1. Find the area bounded by

x = 0
x = 2

y =
1

x + 1
y =

√
x + 2

2. Find the area bounded by

y = x

y = x2

3. Find the area bounded by

x = y2 − 4y

x = 2y − y2

4. A cross-section of an airplane wing has length 200 cm. Measurements
of the thickness of the wing, in centimeters, at 20-centimeter intervals
are 5.8, 20.3, 26.7, 29.0, 27.6, 27.3, 23.8, 20.5, 15.1, 8.7, and 2.8. Use
Simpson’s Rule to estimate the are of the wing’s cross-section.

5. Find the area bounded by

y = |x|
y = x2 − 2

6. Find the area bounded by

y = 1/x

y = x

y = x/4
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