
45° − 45° − 90° Right Triangles 



Some right triangles are used so frequently 
that it is helpful to remember some of their 
particular properties. These triangles are called 
special right triangles. The two most common 
special right triangles are the 30°-60°-90° 
triangle and the 45°-45°-90° triangle. Since the 
45°-45°-90° triangle has two angles with equal 
measures, it is also an isosceles right triangle. 

  



Properties of a 45°-45°-90° Triangle: Side 
Lengths - In a 45°-45°-90° right triangle, both 
legs are congruent and the length of the 
hypotenuse is the length of a leg multiplied by 

2. 



a. Use the properties of a 45°-45°-90° right 
triangle to find the length of the hypotenuse of 
the triangle. 

SOLUTION 

The length of the hypotenuse is equal to the 

length of a leg times 2. Since the leg is 2 
inches long, the hypotenuse has a length of 

2 2 inches. 



b. Use the properties of a 45°-45°-90° right triangle to 
find the length of a leg of the triangle.  
SOLUTION 
The length of the hypotenuse is equal to the length of 
the leg times 2 . To find the length of a leg when 
given the hypotenuse, divide by 2 instead. 
The length of a leg of the triangle is  
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Find the perimeter of the triangle.  
SOLUTION 
The length of the hypotenuse is equal to the length of 
the leg times 2. Therefore, the hypotenuse is 12 2 
yards long. 
The perimeter can be found by adding the lengths of 
the three sides together. 

𝑃 = 12 + 12 + 12 2 

𝑃 = 24 + 12 2 
𝑃 ≈ 40.97 

Therefore, the perimeter is approximately 41 yards. 
  
  



Though it is often faster to use the properties 
of 45°-45°-90° triangles to find unknown 
lengths, the Pythagorean Theorem can still be 
used to determine lengths in special right 
triangles. 

 



Find the length of the missing sides to the nearest foot, 
using the Pythagorean Theorem. 
SOLUTION 
Since the legs are congruent, let x represent the length of 
the legs of the triangle. Therefore, 

𝑎2 + 𝑏2 = 𝑐2 
𝑥2 + 𝑥2 = 1252 
2𝑥2 = 15625 
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𝑥2 = 7812.5 
𝑥2 ≈ 88.4 

Therefore, the missing side length is approximately 88 feet. 



A square park is to be fenced around the perimeter with a snow fence for an upcoming outdoor 
concert. There is a diagonal path that is 430 feet long through the park. How much snow fence is 
required? Use the 4-Step Problem-Solving Process. 

SOLUTION 

Understand: The fence is to be placed around the perimeter, so the perimeter must be found. The 
diagonal of the square is given. A diagram would be a helpful visual aid to understand this 
problem. 

Plan: First, draw a diagram. Identify the lengths that need to be found and use the properties of 
45°-45°-90° triangles to solve for them. Add the length of each side together to find the 
perimeter. 

Solve: This involves finding the length of the legs of the 45°-45°-90° triangle created by two 
adjacent sides of the park and the diagonal path. 
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Therefore, the length of the side of the square park is 215 2  
feet. To find the perimeter of the park, the formula for the 
perimeter of a square will be used. 

𝑃 = 4𝑙 

𝑃 = 4 215 2  

𝑃 = 860 2 
𝑃 ≈ 1216.22 

Therefore, the perimeter of the park, and thus the amount of 
fencing needed, is approximately 1216 feet. 
Check: Here, since the diagonal is longer than a side, each 
side must be less than 430 feet. So the perimeter must be 
less than 4 × 430, or 1720 feet. The answer of 1216 feet 
seems to make sense because it is less than 1720 feet. 



a. Find the length of this triangle’s hypotenuse.  

  

  

  

  

b. Find the length of this triangle’s missing 
side.  



c. Find the perimeter of the triangle, to the 
nearest tenth of an inch.  
  
  
  
  
  
d. Find the length of the missing sides to the 
nearest mile.  
  



e. A square building has a diagonal length of 
150 feet. What would be the square footage of 
one floor of the building? 
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 Lesson Practice (Ask Mr. Heintz) 
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 Practice 1-30 (Do the starred ones first) 


