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Section 8.3: Properties of Triangles
Practice HW from Mathematical Excursions Textbook (not to hand in)

p. 502 # 1-19 odd, 43-55 odd
In this section, we look at the basic concepts of similar triangles. We then examine the relationship between the sides of a right triangle.
Similar Triangles
Similar triangles have exactly the same shape but not necessarily the same size. The following two triangles are similar.






The following definition gives a mathematical description of similarity.
Definition: Two triangles are similar if

1.
All pairs of corresponding angles are equal.

2.
All pairs of corresponding sides are proportional, that is, for the diagrams above
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Note: If 
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We explore the similarity of triangles in the following examples.
Example 1: For the similar triangles


find  EF.

Solution:
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Note: The concept of similarity of two triangles extends to all sides of two triangles, including their heights.
Example 2: For the similar triangles







Find the height of triangle ABC.
Solution:
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Formulas for the Area and Perimeter of a Triangle
Given the triangle ABC



1.
Perimeter = Sum of the Lengths of the 3 sides = AB + BC + AC

2.
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Example 3: The triangles ABC and DEF are similar. Find the perimeter of triangle ABC and the area of triangle DEF. 








Solution: To find the perimeter of triangle ABC, we need side BC. We can find side BC by using the proportion
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Since AB = 4, DE = 10, and EF = 12, we have
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Cross multiplying the equations and solving for BC gives
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Thus, we have
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To find the area of triangle DEF, we need its height h. This is found using the proportion
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Setting height of triangle ABC = 5, AB = 4, DE = 10, and setting h = height of triangle ABC, we have (next page)
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Cross multiplying gives
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Now, 
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Example 4: Suppose a 6 ft tall man who is standing in front of a tree casts a 14 ft shadow. Suppose the man is standing 20 ft from the tree. Find the height of the tree.

Solution: 
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The Pythagorean Theorem
In a right triangle (triangle whose largest angle is 90 degrees), the sum of the squares of the two legs is equal to the square of the hypotenuse. The gives the Pythagorean Theorem


Pythagorean Theorem Formula
 For the right triangle






 we have
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Example 5: Find the unknown side of the triangle. Round to the nearest tenth.



Solution:
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Example 6: Find the unknown side of the triangle. Round to the nearest tenth.




Solution:
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Example 7: A diagonal brace is to be placed in the wall of a room.  The height of the wall is 10 feet and the wall is 24 feet long. (See diagram below) What is the length of the brace?
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Solution:
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