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	The Pythagorean Theorem for right triangles is , where a and b are legs and c is the hypotenuse. It can be used to find missing side lengths of right triangles, and it can be used to find the distance between two points on the coordinate plane.

	 (
Take the 
square root
 at the end if you’re finding a missing length!
)[image: ] (
Remember
 if you’re given a leg and the hypotenuse, you’ll need to SUBTRACT to get to the other leg length!
)
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	Converse of the Pythagorean Theorem:
For any three side lengths (a, b, and c) if  then the three lengths form a right triangle. Remember that the hypotenuse always goes in for c, so c should be the longest length.
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	pythagorean  theorem in 3-d

	

[image: http://www.regentsprep.org/regents/math/geometry/gp13/Spider.gif]
	In the 3-dimensional figure to the left, we can use a variation on the Pythagorean Theorem to find the length of the diagonal that the spider is on.
3-D Pythagorean Formula:  (d is the length of the diagonal)
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Using the Pythagorean Theorem to find missing side lengths of a right triangle.
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To find the diagonal length in the picture:

1 Make a right triangle using the diagonal as the hypotenuse.
2. Count the vertical and horizontal distances.

3. Use the Pythagorean Theorem to solve for the missing piece.
bt

F5%=c?
9+25=c*
34=¢*
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Can 6in, 8in, and 10in form a right triangle?

First determine which length is the hypotenuse.

Remember, it is the longost

side. Then, plug in and see if

your equation balances.
a*+h=c®

6+8%10°

36:64-100
100-100

Since the equation balances, this must be a

right triangle.

Right.

Can 3em, 4em, and 9cm form a right triangle?
First determine which length is the hypotenuse.
Remember, it is the longest
side. Then, plug in and see if
your equation balances.

atbi=c

F42-g

9+16-81

25-81

Since the equation does not
balance, this can't be a right triangle.
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The Pythagorean Theorem is often used in word problems. One strategy for solving these is to
draw a picture. Then, figure out which pieces you have and which piece you are solving for.

Exarmple:
The post In the picture at the right was broken in a recent storm. The
power company needs o know how tall the original post was In order

1o bring a new one. How tall was the post before it was broken?

In the picture. | notice he two given pleces are in different units. | need fo irst correct
that. 2 feet is equal to 24 Inches and since the other measurernent Is In inches, | will
use that. So,1 have leg lengths of 24 inches (2 feet) and 18 inches. | can plug these
numbers into the Pythagorean Theorem to find the length of the hypotenuse.

a2+b?=c?
248%=¢?

900=¢?

2feet

—
18 inches

Now rermember, ¢ represents the area of the square on the side. 5o we have to fake the square oot to get the length of

¢ The square root of 900 15 30, 50 the broken piece In the picture is 30 Inches. We arent done

asked for

us to ind the length of the original pole. 0,1 need to add the length of the broken piece to the length of the plece sl

standing The pole must have been 3042454 Inches.
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Pythagorean Theorem
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The area of the square on the hypotenuse of a right triangle is
equal to the sum of the squares on the legs.

a2+b2=c2





image3.png
2+b2=c
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Important Note: The Pythagorean Theorem only applies to RIGHT
triangles. There are some important termms we need to know first

10 the Pythagorean Theorem. a and b represent the legs and ¢ represents the
hypotenuse

leg? + leg? = hypotenuse®

byp.
leg

=




