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Section 8: Right Triangles 

The following Mathematics Florida Standards will be covered 
in this section:  
MAFS.912.G-CO.2.8 Explain how the criteria for triangle 

congruence (ASA, SAS, SSS, and 
Hypotenuse-Leg) follow from the 
definition of congruence in terms of 
rigid motions. 

MAFS.912.G-CO.3.10 Prove theorems about triangles; use 
theorems about triangles to solve 
problems. (Theorems include: 
measures of interior angles of a 
triangle sum to 180°; base angles of 
isosceles triangles are congruent; the 
segment joining midpoints of two sides 
of a triangle is parallel to the third side 
and half the length; the medians of a 
triangle meet at a point.) 

MAFS.912.G-SRT.1.2 Given two figures, use the definition of 
similarity in terms of similarity 
transformations to decide if they are 
similar; explain using similarity 
transformations the meaning of 
similarity for triangles as the equality of 
all corresponding pairs of angles and 
the proportionality of all 
corresponding pairs of sides. 

MAFS.912.G-SRT.2.4 Prove theorems about triangles, [such 
as]: a line parallel to one side of a 
triangle divides the other two 
proportionally, and conversely; the 
Pythagorean Theorem proved using 
triangle similarity.  

MAFS.912.G-SRT.2.5 Use congruence and similarity criteria 
for triangles to solve problems and to 
prove relationships in geometric 
figures. 

MAFS.912.G-SRT.3.6 Understand that by similarity, side 
ratios in right triangles are properties 
of the angles in the triangle, leading 
to definitions of trigonometric ratios for 
acute angles.  

MAFS.912.G-SRT.3.7 Explain and use the relationship 
between the sine and cosine of 
complementary angles.  

MAFS.912.G-SRT.3.8 Use trigonometric ratios and the 
Pythagorean Theorem to solve right 
triangles in applied problems. 
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Topics in this Section 

Topic 1: The Pythagorean Theorem  
Topic 2: The Converse of the Pythagorean Theorem 
Topic 3: Proving Right Triangles Congruent 
Topic 4: Special Right Triangles: 45-45-90 
Topic 5: Special Right Triangles: 30-60-90 
Topic 6: Right Triangles Similarity – Part 1 
Topic 7: Right Triangles Similarity – Part 2 
Topic 8: Introduction to Trigonometry – Part 1 
Topic 9: Introduction to Trigonometry – Part 2 
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Let’s Practice! 

1. A business park has several office spaces for rent. Each
office is in the shape of a right triangle. If one side of the
office is 11 feet long and the hypotenuse is 15 feet long,
what is the length of the other side?

Try It! 

2. Mr. Roosevelt is leaning a ladder against the side of his
son’s tree house to repair the roof. The top of the ladder
reaches the roof, which is 18 feet from the ground. The
base of the ladder is 5 feet away from the tree. How long
is the ladder?
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BEAT THE TEST! 

1. A baseball diamond is actually a square with sides of 90
feet.

Part A: If a runner tries to steal second base, how far must
the catcher, who is at home plate, throw the ball 
to get the runner out?  

Part B:  Explain why runners more often try to steal second 
base rather than third base. 

Section 8 – Topic 2 
The Converse of the Pythagorean Theorem 

Suppose we are given a triangle and the lengths of the sides. 
How can you determine if the triangle is a right triangle? 

A Pythagorean triple is a set of positive integers 𝑎𝑎, 𝑏𝑏 and 𝑐𝑐 that 
satisfy the Pythagorean theorem, 𝑎𝑎2 + 𝑏𝑏2 = 𝑐𝑐2.   

The side lengths of a right triangle, 3, 4 and 5, form a 
Pythagorean triple. Prove that each example below is a 
Pythagorean triple. 

 5, 12, 13

 8, 15, 17

 7, 24, 25

Hypothesize if multiples of Pythagorean triples are still 
Pythagorean triples. Justify your answer. 
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1.
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Statements Reasons 
1. 1. Given 

2. 𝐴𝐴𝐴𝐴̅̅ ̅̅  ⊥ 𝐴𝐴𝐵𝐵̅̅ ̅̅  and 𝐸𝐸𝐵𝐵̅̅ ̅̅  ⊥ 𝐴𝐴𝐵𝐵̅̅ ̅̅ 2. 

3. 

4. ∠𝐴𝐴𝐴𝐴𝐴𝐴 and ∠𝐸𝐸𝐵𝐵𝐴𝐴 are right
angles.

3. Definition of a midpoint

4. 

5. ∆𝐴𝐴𝐴𝐴𝐴𝐴 ≅ ∆𝐸𝐸𝐵𝐵𝐴𝐴 5.
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Try It! 

3. Find the length of the sides of a square with a diagonal of
25 23 meters. 

4. The Tilley household wants to build a patio deck in the
shape of a 45 − 45 − 90 triangle in a nice corner section of
their backyard in front of the lake. They have enough
room for a triangle with a leg of 36 feet. What will the
length of the hypotenuse be?
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Let’s Practice! 

1. The length of a hypotenuse of a 30– 60 − 90 right triangle is
17 𝑦𝑦𝑦𝑦𝑦𝑦. Find the other two lengths.

Try It! 

2. A right triangle has a leg with a length of 34 and a
hypotenuse with a length of 68. A student notices that the
hypotenuse is twice the length of the given leg, which
means it is a 30– 60– 90 triangle. If the student is correct,
what should the length of the remaining leg be? Explain
your answer. Confirm your answer using the Pythagorean
Theorem.
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BEAT THE TEST! 

1. The base of the engineering building at Lenovo Tech
Industries is approximately a 30 − 60 − 90 triangle with a
hypotenuse of about 294 feet. The base of the
engineering building at Asus Tech Industries is
approximately an isosceles right triangle with a side about
144.5ξ2 feet.

What is the difference between the perimeters of both
triangles? Round your answer to the nearest hundredth.
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5. A cruise port, a business park, and a federally protected
forest are located at the vertices of a right triangle formed
by three highways. The port and business park are 6.0
miles apart. The distance between the port and the forest
is 3.6 miles, and the distance between the business park
and the forest is 4.8 miles.

A service road will be constructed from the main entrance 
of the forest to the highway that connects the port and 
business park. What is the shortest possible length for the 
service road? Round your answer to the nearest tenth.  



Section 8: Right Triangles
184

!

2. A shopping center has the shape of a right triangle with
sides measuring 600ξ3 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚, 600 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚, and 1200 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚.
During the holidays and busy seasons, the shopping
center is so crowded that it needs another walkway. The
owners will construct the walkway from the right angle to
the hypotenuse. They want to use the shortest possible
length for the walkway.

a. Determine the length of the segment of the
hypotenuse adjacent to the shorter leg.

b. Determine the length of the new walkway.

meters

meters

100

48

25
15
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3. Yandel will place a ramp over a set of stairs at the
backyard entrance so that one end is 5 feet off the
ground. The other end is at a point that is a horizontal
distance of 40 feet away, as shown in the diagram. The
angle of elevation of the ramp is represented by 𝑒𝑒°. Each
step of the stair is one foot long.

What is the angle of elevation to the nearest tenth of a 
degree? 




