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[Figure 1]

The Art class has decided on a project to add some character to the school. Instead of
mounting signs to name the various departments of the school, they have decided to paint
unique pictures to indicate the various departments. For the Math Department they are
going to paint a picture of Pythagoras on canvas shaped as a right triangle and frame it. If
the measurements of the right triangle canvas are (5, 12, ?) inches, how could Pythagoras
help the students to calculate the area of the canvas on which they are painting and the
number of inches of framing wood needed?

In this concept, you will learn to use the Pythagorean Theorem to find area and perimeter.

Perimeter and Area

The perimeter of a shape is the distance around the outside of the shape. Perimeter is 1-
dimensional and is measured in linear units. If a rectangular enclosure is being built for a
dog, then the shape is two-dimensional since it has both length and width. The amount of
fencing to go around the enclosure is one-dimensional since it is the sum of the lengths of
the four sides of the rectangle.

The perimeter of a right triangle is the sum of the lengths of the two legs and the
hypotenuse. The perimeter could be written as:

P(rightA) =a+b+c
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b

[Figure 2]

The area of a plane shape is the size of its surface. Area is a two-dimensional measurement
and is expressed in square units. The area of a triangle is one-half the product of its base
and its perpendicular height. The formula for finding the area of a triangle is written as:

1
Atria.ngle = §b -h

For the area of a right triangle, the product of the base and its perpendicular height is the
product of its two legs ‘a’ and ‘b’. The formula for finding area of a right triangle could be

written as:
1
A(right A) — Ea b
1 height
a
base b
[Figure 3]

Find the perimeter and the area of the following right triangle.

_ 17 in
?in

8in
[Figure 4]

Remember the perimeter is the sum of the lengths of the two legs and the hypotenuse. The
length of one of the legs is unknown. Use the Pythagorean Theorem to find the length of ‘a

’

First, determine the values for (a, b, ¢) of the Pythagorean Theorem.
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a
b = 8
c 17

Next, substitute the values for (a, b, c) into the Pythagorean Theorem.

2 a® + b?
17)? = a®+(8)?

Next, perform the indicated squaring and simplify the equation.

(17> = a*®+(8)
(17x17) = a?+ (8 x8)
280 = a?+64

Next, isolate the variable by subtracting 64 from both sides of the equation.

280 = a?2+64
289 —64 = a%+64—64
225 = @2

www.ck12.org

Then, solve for the variable ‘a’ by taking the square root of both sides of the equation.

225 = a2
VI% = V&
15 = a

The answer is 15.

The length of leg ‘a’ is 15 inches.

Now that the length of all the sides of the triangle are known, substitute the values into the

equation for finding the perimeter of the triangle.
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P(right A = a+ b+c
Puight o) = 15+8+17
Prignt o) = 40

The answer is 40.
The perimeter of the right triangle is 40 inches.
Now that the lengths of both legs are known, substitute the values into the formula to

determine the area of the right triangle.

a-b
(15)(8)

Aright A)

N[ D=

A(right A) —

Next, perform the indicated operations on the right side of the equation.

A(right Ay — %(15) (8)
Apigni ) = 3(120)
A(right Ay — 60

The answer is 60.
The area of the right triangle is 60 in2.
Examples

Example 1

Earlier, you were given a problem about the Art class and their unique signs. The students
need to find the area of the triangular canvas and the wood needed for the frame.

First, the students know the measurements for the two legs of the right triangle. The given
values for (a, b, ¢) of the Pythagorean Theorem are (5,12,¢).

Next, use the formula for finding the area of a right triangle to determine the area of the
canvas.
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1
A(right A) — 50: -b

Next, fill in the values for ‘g’ and ‘b’ into the formula.

A(right A) a-b
(

(5)(12)

N[ =

Apight o) =

Then, perform the operations on the right side of the equation.

Apigs o)y = 3(5)(12)
Apight o) = 3(60)
A(right Ay — 30

The answer is 30.

The area of the canvas is 30 in2.

The amount of wood needed to frame the painting is the perimeter of the right triangle. Use
the Pythagorean Theorem to find the length of ‘ ¢.” This is the hypotenuse of the canvas.

& =a® + b

Next, fill in the values for ‘a’ and ‘b’ in the Pythagorean Theorem.

i = a2+0b
¢ = (572 +(12)

Next, perform the indicated squaring and simplify the right side of the equation.

? = (5)?+(12)
2 = 254144
2 = 169
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Then, solve for the variable ‘ ¢’ by taking the square root of both sides of the equation.

2 = 169
VvV = +/169
¢c = 13

The answer is 13.
The length of the hypotenuse is 13 inches.

Next, find the perimeter of the canvas using the formula:

P(rightA) =a+b+c

Next, fill in the values (5,12,13) for (a,b,¢) and find the sum of the values.

Puignt o) = a+b+ec
Puignt o) = 5+12+13
P (right A) — 30

The answer is 30.
The amount of wood needed for framing the picture is 30 inches.

Example 2

A square sheet of corrugated cardboard has a perforated diagonal measuring 10 inches in
length. Find the area of the square.

First, draw and label a diagram to model the problem.

ol

10in

[Figure 5]
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The diagonal divides the square into two equal right triangles. Remember the sides of a
square are all equal in length. The Pythagorean Theorem can be used to find the length of
the sides of the square.

First, write the equation that models the Pythagorean Theorem.
& =a® + b
2

Next, rewrite the equation to indicate a? =b?.

c2 =a2+a2

Next, simplify the right side of the equation by combining the like terms.

2 = a?®+a?

2 = 2a2

Next, substitute ¢ = 10 into the equation.

A = 2a?
(10)? = 2a?
Next, perform the indicated squaring.
(10)2 = 2a?
(10><10) = 2a?
100 = 2a?

Next, isolate the variable by dividing both sides of the equation by 2.

100 = 2a2
1

w _ Ao

2 7

50 = a2
9
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Then, solve for the variable ‘a’ by taking the square root of both sides of the equation.

50 = a?
V50 = a2

707 = a

The answer is 7.07.

The length of each side of the square is 7.07 inches.

The area of a square is found by using the formula:

A= s% where‘s’ represents the side length of the square.
First, fill in the side length of 7.07 into the formula.

A = g2
A = (7.07)2

Then, perform the indicated squaring and simplify the equation. Round your answer to the
nearest square inch.

(7.07)?

(7.07 x 7.07)
49.98

50

O

The answer is 50.

The area of the square is 50 in2.
Example 3

A ship leaves port and sails 35 miles due north and then 20 miles due east. If the ship
returns to port by travelling along the diagonal route, how many miles would the ship have
sailed altogether?

First, draw and label a diagram to model the problem.
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N 20 miles E

35 miles

[Figure 6]

First, use the Pythagorean Theorem to find the distance from east to port.

& =a® + b

Next, determine the values of (a, b, ¢) for the Pythagorean Theorem.

a = 35miles =235
b = 20 miles =20
¢ = ?7miles =c¢

Next, fill the values into the Pythagorean Theorem.

A = a?+v
& = (35) + (2002

Next, perform the indicated squaring and simplify the right side of the equation.

2 = (35)2 + (20)2
¢ = 1225+ 400
¢ = 1625

Then, solve for the variable ‘ ¢’ by taking the square root of both sides of the equation.

2 = 1625
V2 = +/1625
c = 40.31
The answer is 40.31.
11
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The distance from east toport is 40.31 miles.

Now, determine the total distance the ship has sailed by finding the perimeter of the right
triangle.

P(right A) =0+ b+c

Next, fill in the values (35, 20, 40.31) for (a,b,c) and find the sum of the values.

P(right A) — at+b+ec
P(right N 35+ 20 4 40.31
Prigna) = 95.31

The answer is 95.31.
The ship will have sailed 95.31 miles.
Example 4

Find the area of the following right triangle.

3.2 ft

8.0ft

[Figure 7]

Remember to find the area of a right triangle the lengths of the two legs must be known.
Use the Pythagorean Theorem to find the length of side ‘p .’

First, determine the values for (a, b, ¢) of the Pythagorean Theorem.

a = 3.2
b = 7
c 8

Next, substitute the values for (a, b, ¢) into the Pythagorean Theorem.
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62 a2 —|—b2
(8)2 = (3.2)2 +b?

Next, perform the indicated squaring and simplify the equation.

(8)2 = (3.2)2 +b?
(8x8) = (3.2x3.2)+ b
64 = 10.24+b°

Next, isolate the variable by subtracting 10.24 from both sides of the equation.

64 = 10.24 + b2
64 —10.24 = 10.24 —10.24 + b?
53.76 = b?

Then, solve for the variable ‘b’ by taking the square root of both sides of the equation.

53.76 = b2
V5376 = Vb2
73 = b

The answeris 7.3.
The length of leg ‘b’ is 7.3 ft.

Now, find the area of the right triangle using the formula:

1
A(right A) — Ea b

Next, fill in the values for ‘a’ and ‘b’ into the formula.
1

Apight o) = 30°
1
2

A(right A —
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Then, perform the indicated operations on the right side of the equation.

The answer is 11.68.

A(right A = %(32) (73)
A(right A — %(2336)
Agignea) = 1168

The area of the triangle is 11.68 ft2,

Review

Find the missing side length of each right triangle by using the Pythagorean Theorem. You
may round to the nearest tenth when necessary.

1 a=10,b=14,c =

2.

3.

7.
8.
.
10.a=36,b=48,c=

M. a=27,b=236,c=

Answer each question.

a=6,b= ,c=10
a=__ ,b=12,c=15
a=15"b= ,c=25
.a=__ ,b=32,c=40
.a=30,b=40,c=__
a=15b=2,c=_
a=4.5,b=6,c=
a=6.6,b=88,c=_

12. A television is measured by the length of the diagonal from one corner to another. If the
screen is 8 inches by 15 inches, what is the length of the diagonal?

13. Do the numbers 15, 20 and 25 comprise a Pythagorean Triple?
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14. What is the perimeter of a right triangle with a hypotenuse of 30 inches and a leg of 18
inches?

15. What is the area of a right triangle with a hypotenuse of 30 inches and a leg of 18 inches?
Review (Answers)
To see the review answers, return to the Table of Contents and select ‘Other Versions’ or

‘Resources’.

E Report Content Errors
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