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PYTHAGOREAN THEOREM 9.2.1 – 9.2.7 
 
 

A right triangle is a triangle in which the two shorter sides form 
a right angle.  The shorter sides are called legs.  Opposite the 
right angle is the third and longest side called the hypotenuse. 
 
The Pythagorean Theorem states that for any right triangle, the 
sum of the squares of the lengths of the legs is equal to the 
square of the length of the hypotenuse. 

 

 
 
 
(leg 1)2 + (leg 2)2 = (hypotenuse)2 

 
 
For additional information, see Math Notes box in Lesson 9.2.3 of the Core Connections, 
Course 3 text. 

 
 
Example 1 
 
Use the Pythagorean Theorem to find  x. 
 
a. 

 
b. 

 
x 

8 

10 

 

 

52 +122 = x2

25 +144 = x2

169 = x2

13 = x

 

 

x2 + 82 = 102

x2 + 64 = 100
x2 = 36
x = 6

 

 
Example 2 
 
Not all problems will have exact answers.  Use square root notation and your calculator.   
 
 42 + m2 = 102  

16 + m2 = 100 
        m2 = 84 
          m = 84  ≈ 9.17 

 
 
  

leg

leg hypotenuse

leg 1

leg 2

hypotenuse

5 

12 

x   

4 

m 

10 
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Example 3 
 
A guy wire is needed to support a tower.  The wire is attached to the ground five meters from the 
base of the tower.  How long is the wire if the tower is 10 meters tall? 
 
First draw a diagram to model the problem, then write an equation using the Pythagorean 
Theorem and solve it.   
 
 
 

 
 
 
 

 
x2 = 102 + 52  
x2 = 100 + 25 
x2 = 125 
x = 125  ≈ 11.18 cm 

 
 
 
Problems 
 
Write an equation and solve it to find the length of the unknown side.  Round answers to the 
nearest hundredth.   
 
  1.  2.  3. 
 
 
 
 
 
 
 
 
  4.  5.  6. 
 
 
 
 
 
 
 
Draw a diagram, write an equation, and solve it.  Round answers to nearest hundredth.   
 
7. Find the diagonal of a television screen 30 inches wide by 35 inches tall. 
 
8. A 9-meter ladder is one meter from the base of a building.  How high up the building will 

the ladder reach?   
 
9. Sam drove eight miles south and then five miles west.  How far is he from his starting 

point?  

x 

5 

10 

29 21 

x 

a 

8 

8 

12 

x 
5 

c
c 

8 

6 

y 

10 
5 

10 

20 b 
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10. The length of the hypotenuse of a right triangle is six centimeters.  If one leg is four 
centimeters, how long is the other leg?   

 
11. Find the length of a path that runs diagonally across a 55-yard by 100-yard field. 
 
12. How long an umbrella will fit in the bottom of a suitcase 1.5 feet by 2.5 feet?   
 
 
 
Answers 
 
1. 13 2. 11.31 3. 20 4. 8.66 5. 10 6. 17.32 

 
7. 46.10 in. 8. 8.94 m 9. 9.43 mi 10. 4.47 cm 11. 114.13 yd 12. 2.92 ft 
  


