&) Theorem

Theorem 9.6 Right Triangle Similarity Theorem
If the altitude is drawn to the hypotenuse of a C
right triangle, then the two triangles formed are
similar to the original triangle and to each other.

A D B
ACBD ~ AABC, AACD ~ AABC, C C
and ACBD ~ AACD. A [
Proof Ex. 45, p. 484 A D D B
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&) Theorems

Theorem 9.7 Geometric Mean (Altitude) Theorem
In a right triangle, the altitude from the right angle to u
the hypotenuse divides the hypotenuse into two segments.

The length of the altitude is the geometric mean of the
lengths of the two segments of the hypotenuse. A B

“ep2= AD - BD

Proof Ex. 41, p. 484

Theorem 9.8 Geometric Mean (Leg) Theorem

In a right triangle, the altitude from the right angle to the
hypotenuse divides the hypotenuse into two segments.

The length of each leg of the right triangle is the

geometric mean of the lengths of the hypotenuse B
and the segment of the hypotenuse that is adjacent CB? = DB + AB
to the leg. -=AD-AB

9 Proof Ex. 42 p.484




Identify the similar triangles in the diagram.

Sketch the three similar right triangles so that the corresponding angles and sides have
the same orientation.

T S
S /l /‘
T U R U R T

P ATSU ~ ARTU ~ ARST




A roof has a cross section that is a right triangle. The diagram shows
the approximate dimensions of this cross section. Find the he
the roof.




Find the value of each variable.

=3

,'“8_ |
. ' 3 3
SOLUTION
a. Apply the Geometric Mean b. Apply the Geometric Mean
(Altitude) Theorem. (Leg) Theorem.
x2=64+3 yY=2e¢(5+2)
=18 y¥=2e7
x=V18 v = 14
x=V9 V2 y = Via
x=3V2 P The value of yis V14,

P The value of x is 3V?2.



@ Similarity in Right Triangles
Check It Out! Example 3

u 3
Flnd e Ny a“d s \{V
9 v
92 = (3)(u) 9 isthe geometric mean of W
uand 3.
u=27 Divide both sides by 3.

w2 = (27 + 3)(27) wis the geometric mean of
u+3and 27

w =810 =910 Find the positive square root.

v2 = (27 + 3)(3) vis the geometric mean of
u+3and3

v =90 =310 Find the positive square root.
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@ Similarity in Right Triangles

_mim)
Example 4: Measurement Application

To estimate the height of a
Douglas fir, Jan positions
herself so that her lines of
sight to the top and bottom
of the tree form a 90°
angle. Her eyes are about
1.6 m above the ground,
and she is standing 7.8 m
from the tree. What is the
height of the tree to the
nearest meter?
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Example 4 Continued




CX) Similarity in Right Triangles

Check It Out! Example 4

A surveyor positions himself h

so that his line of sight to
the top of a cliff and his line
of sight to the bottom form
a right angle as shown.
What is the height of the
cliff to the nearest foot?
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28 ft

Check It Out! Example 4 Continued




To find the cost of installing a rock wall in your school gymnasium, you
need to find the height of the gym wall. You use a cardboard square to
line up the top and bottom of the gym wall. Your friend measures the
vertical distance from the ground to your eye and the horizontal

distance from you to the gym wall. Approximate the height of the gym
wall.







