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.

Definition: A circle is the set of all points in a plane that are
equidistant to a fixed point. That equal distance is called the radius
of the circle, that fixed point is called the center of the circle.

.
Theorem: The circumference of a circle with radius r is C = 2πr.

The area of a circle with radius r is A = πr2.

At this level of mathematics, we do not have the tools necessary to prove
this. The proof actually uses (again) the formula for the area of a rectangle.
The basic idea is to first find an estimation for the area using rectangles.

We can compute the grey area since it is composed of rectangles. But of
course this is a crude underestimation of the actual area. The trick is that
the more rectangles we use, the more accurate the approximation becomes.
Using more and more rectangles to estimate the area of the semi-circle, the
approximations become better and better.

Calculus offers tools to find a unique number these approximations approach. This number is defined to be the area of the
circle.

Example 1: Find the circumference and area of a circle of radius 7 ft.

Solution: We apply the formulas: C = 2πr and A = πr2. We get better precision if we use the π button on the calculator
instead of entering 3.14.

C = 2πr2 = 2π (7 ft) = 14π ft ≈ 43. 9823ft2

and
A = πr2 = π (7ft)2 = 49π ft2 ≈ 153. 93804 ft2

Example 2: Find the area of the figure shown on the picture.

Solution: The area is the sum of the areas of a rectangle and a semi-circle. What
is interesting in this problem is that we need our geometric intuition
to find the horizontal side of the rectangle. Because they align, we
can conclude that the horizontal side is the same as the diameter of the
circle. (The diameter d is the longest line segment that can be drawn
inside, in case of a circle it is simply twice the radius).

We can now apply the appropriate formulas and then add the results. Because the top is a semicircle, we need
to take half of both the area and circumference of the circle. The horizontal side of the rectangle is 6 cm since
we can fit exactly two radii on it.
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Arectangle = ab = 4 cm (6 cm) = 24 cm2

Asemicircle =
πr2

2
=
π (3 cm)2

2
≈ 14. 137 cm2

A = Arectangle +Asemicircle ≈ 24 cm2 + 14. 137 cm2 = 38. 137 cm2

Practice Problems

1. Find the area of the ring shown. The circles have the same center and the radii are 3 m

and 4 m.

2. The picture shows three semicircles. The radius of both of the smaller semicircles is 2 m.
Find the area of tha shaded region.
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Answers

1. 7π m2 ≈ 21.991149 m2 2. 4π m2 ≈ 12.5664 m2

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes. E-mail questions or
comments to mhidegkuti@ccc.edu.
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