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Area of a Rectangle

Learning Outcomes

o Find the area of a rectangle.
o Find the height of a rectangle given that the area is equal to 1.

Rectangles are of fundamental importance in the portion of statistics that involves the uniform distribution. Every rectangle has a
base and a height and an area. The formula for the area of a rectangle is:
Area = Base x Height (1)

When working with the uniform distribution, the area represents the probability of an event being within the bounds of the base.

Consider the rectangle shown below.

Find the area of this rectangle.
Solution

We use the Area formula (Equation 1). To find the base, we notice that it runs from 2 to 8, so we subtract these numbers to get
the base:

Base =8 —2 =6
Next multiply by the height, 3, to get
Area = Base x Height = 6 x3 = 18

It turns out that the area of the rectangles that equal to 1 will occur the most often for a uniform distribution. Suppose that we
know that the area of a rectangle that depicts a uniform distribution is equal to 1 and that the base of the rectangle goes from 4
to 7. Find the height of the rectangle.

Solution

First sketch the rectangle below, labeling the height as h.

h

4 5 6 7 8
Next, find the base of the rectangle that goes from 4 to 7 by subtracting:
Base = T7—-4=3

Next, plug in what we know into the area equation:
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This tell us that 3 times a number is equal to 1. To find out what the number is, we just divide both sides by 3 to get:

h_1
3

Therefore the height of an area 1 rectangle with base from 4 to 7 is %

Suppose that we know that the area of a rectangle that depicts a uniform distribution is equal to 1 and that the base of the
rectangle goes from 3 to 5. There is a smaller rectangle within the larger one with the same height, but whose base goes from
3.7 to 4.4. Find the area of the smaller rectangle.

1 = Area = Base x Height = 3 xh

Solution

First, sketch the larger rectangle with the smaller rectangle shaded in.

37% 44

Next, we find the height of the rectangle. We know that the area of the larger rectangle is 1. The base goes from 3 to 5, so the
base is 5 —3 = 2 Hence:

1 = Area = Base x Height = 2h

Dividing by 2, gives us that the height is % or 0.5. Now we are ready to find the area of the smaller rectangle. We first find the
base by subtracting:

Base = 4.4—-3.7 = 0.7
Next, use the area formula:

Area = Base X Height = 0.7 x0.5 = 0.35

Suppose that elementary students' ages are uniformly distributed from 5 to 11 years old. The rectangle that depicts this has base
from 5 to 11 and area 1. The rectangle that depicts the probability that a randomly selected child will be between 6.5 and 8.6
years old has base from 6.5 to 8.6 and the same height as the larger rectangle. Find the area of the smaller rectangle

¢ Ex: Determine the Area of a Rectangle Involving Whole Numbers
¢ Area of a Rectangle and the Uniform Distribution
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