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WHAT'S COVERED

In this lesson, you will learn how to calculate the diagonal length of a rectangle using the Pythagorean

Theorem. Specifically, this lesson will cover:
1. Calculating Diagonals
2. The Pythagorean Theorem
3. Applications

1. Calculating Diagonals

A diagonal connects two non-adjacent vertices in an enclosed shape. Below is an example of a diagonal of a
rectangle:

Notice that the diagonal of the rectangle connects two opposite corners. It also creates two congruent triangles.
Congruent means of equal measure, so the two triangles are the same size and take up the same amount of



space. We should also point out that the triangles are right triangles because one of their angles is a 90-degree
angle (taken from the 90-degree angles of the rectangle).

Let's take a closer look at the rectangle and the two triangles that the diagonal created. The sides of the
rectangle correspond to the vertical and horizontal legs of the right triangle. What about the diagonal? We can
refer to the diagonal as the hypotenuse of the right triangle. (The hypotenuse is always opposite of the right
angle.)

2. The Pythagorean Theorem

To calculate the length of the diagonal, we can use Pythagorean Theorem to calculate the length of the
hypotenuse. The Pythagorean Theorem uses the side lengths of the other legs of the right triangle in order to
find the length of the hypotenuse:

& FORMULATO KNOW

Pythagorean Theorem
a’+b?=c?

If we take the sum of the squares of the side lengths, this equals the square of the hypotenuse leg. We'll just
need to take the square root of the sum in order to express the length of the hypotenuse.

@ EXAMPLE Suppose you have the following right triangle with side lengths of 3.5 feet and 8 feet.



We can substitute 3.5 feet and 8 feet into @ and b, respectively, and apply the Pythagorean Theorem:

a’+h*=c’ Use the Pythagorean Theorem and substitute the measurements of the leg
(3517 +(81)°=c’ Square 3.5 ft and 8 ft and evaluate
12.25f7+64 1t =c*  Add12.25 2 and 64 fi2
76.25ft°=c?  Apply the square root of both sides

Vv 78.25 ft? =V/? Evaluate

8.713=C¢  Our Solution, rounded to the tenth place

Another method to solve is to rewrite the Pythagorean Theorem, isolating con one side of the equation. Then,
we can substitute @ and b into the equation, and calculate the length of the diagonal. This is shown in the
example below:

@ EXAMPLE Use the same right triangle above, with side lengths of 3.5 feet and 8 feet.

2,,2_.2
a*+b"=c¢"  start with the Pythagorean Theorem and take the square root of both sides

7. 47 _
a“+b”=c  gypstitute the measurements of the leg

2 2 _
(3.5 °+(Bf°=c  square 3.5ftand 8 ft

2 2
V1225464 1t°  Add 12.25 ft2 and 64 ft2

T _
VI8.25ft" =¢  Take the square root

8.13ft=Cc  Our Solution, rounded to the tenth place



3. Applications

We can apply the Pythagorean theorem to find the diagonal length for squares and rectangles found in the real
world.

® DID YOU KNOW

Television manufacturers state the screen size of each TV based on the length of its diagonal. If you have a
32-inch television at home, your TV screen measures 32 inches across its diagonal. This same convention is
used for screens on computer monitors and smartphones.

TRY IT

Rudy measures the height and width of the television screen in his dorm room. The screen is 19.6 inches
high and 34.9 inches long.

Which standard size TV does Rudy have? +

Using the Pythagorean theorem, you will find that Rudy has a standard 40-inch television. The

calculations are as follows:

2, 12 a2
a*+b"=c”  The Pythagorean theorem

V(19.6in7+(4.9I7 =¢  Substitute 19.6 for @ and 34.9 for b.

[ 7 _
1,602.17In" =¢  square 19.6 and 34.9, then add together.

40.0in=c  calculate the square root and round to the tenths place

SUMMARY

The diagonal of a rectangle or square corresponds to the hypotenuse of a right triangle. To calculate
the diagonal, we can use the Pythagorean Theorem, which we use for right triangles, to calculate the
diagonal of a rectangle or square. There are two different forms of the Pythagorean Theorem.
Remember that cin our formula has to be the hypotenuse, but @ and b can be either of the legs of our
right triangle.
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& FORMULAS TO KNOW

Pythagorean Theorem
al+b?=c?

c=vya’+b?



