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Ax=161, y=1.6

B.x=15.6, y=2.1

Cx=78, y=84

D.x=17.6, y=3.7
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%" KeyConcept Geometric Mean

Words The geometric mean of two positive numbers a and b is the number x such
that £ = %. So, x2 = aband x = \ ab.

Example The geometric meanof a=9and b= 4is 6, because 6 = V9 - 4.
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ZuseliZed) Geometric Mean

Find the geometric mean between 2 and 50.
Let x represent the geometric mean.

Definition of geometric
mean

Cross products

Take the positive square
root of each side.

Simplify.

Answer: The geometric mean is 10.




Geometric Mean

'WIZ12 1) & €heck Your Progress Pneckeoin

A. Find the geometric mean between 3 and 12.

A.3.9

B.6



Geometric Mean

'WIZ12 1) & €heck Your Progress Pneckeoin

A. Find the geometric mean between 3 and 12.

A.3.9

!



Geometric Mean

. Theorem 8.1

If the altitude is drawn to the hypotenuse of a right
triangle, then the two triangles formed are similar
to the original triangle and to each other.

Example If CDis the altitude to hypotenuse AB
of right AABC, then AACD ~ AABC,
ACBD ~ AABG, and AACD ~ ACBD.
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| Identify Similar Right Triangles

Write a similarity statement identifying the three
similar triangles in the figure.

F

-
E H G

Separate the triangles into two triangles along the
altitude.
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EXAMPLER Identify Similar Right Triangles

Then sketch the three triangles, reorienting the smaller
ones so that their corresponding angles and sides are
In the same position as the original triangle.

F
H
/\ /g?\
E G F G E F

Answer:
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EXAMPLER Identify Similar Right Triangles

Then sketch the three triangles, reorienting the smaller
ones so that their corresponding angles and sides are
In the same position as the original triangle.

F
H
/\ /g?\
E G F G E F

Answer: So, by Theorem 8.1, AEGF ~ AFGH ~ AEFH.
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Write a similarity statement
identifying the three similar
triangles in the figure.

A.ALNM ~ AMLO ~ ANMO
B.ANML ~ ALOM ~ AMNO
C.ALMN ~ ALOM ~ AMON
D.ALMN ~ ALMO ~ AMNO
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Write a similarity statement
identifying the three similar
triangles in the figure.

A.ALNM ~ AMLO ~ ANMO
B.ANML ~ ALOM ~ AMNO
&LMN ~ ALOM ~ AMON
D.ALMN ~ ALMO ~ AMNO
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Theorems Right Triangle Geometric Mean Theorems

8.2 Geometric Mean (Altitude) Theorem The altitude
drawn to the hypotenuse of a right triangle separates
the hypotenuse into two segments. The length of this
altitude is the geometric mean between the lengths
of these two segments.

Example If CDis the altitude to hypotenuse AB of
right AABC, then% =Tor h=/xy.

Geometric Mean (Leg) Theorem The altitude drawn
to the hypotenuse of a right triangle separates the
hypotenuse into two segments. The length of a leg of
this triangle is the geometric mean between the length
of the hypotenuse and the segment of the hypotenuse
adjacent to that leg.

Example If CDis the altitude to hypotenuse AB of right
AABC,thenE_ —orb Vv Xe and L —or

a=+/yc. £
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Use Geometric Mean with Right Triangles

Find ¢, d, and e.

K
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EXF MPM. Use Geometric Mean with Right Triangles

Since e is the measure of the altitude drawn to the
hypotenuse of right AJKL, e is the geometric mean of
the lengths of the two segments that make up the
hypotenuse, JM and ML.

Ce=JJMeML N
(Alutude) Iheorem

¢ =/6e24

¢ =+144 or12
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EXF MPM. Use Geometric Mean with Right Triangles

Since d is the measure of leg J? d is the geometric
mean of JM, the measure of the segment adjacent to
this leg, and the measure of the hypotenuse JL.

Cd = JIMedL

(Ley) 1nieurern

¢ =.6e(6+24)

L —./180 or about 13.4
SlmpIITy.
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EXF MPM. Use Geometric Mean with Right Triangles

Since c is the measure of leg H, c is the geometric
mean of ML, the measure of the segment adjacent to
KL, and the measure of the hypotenuse JL.

(c =ML e JL

(LUQ) 1 11C0ICIII

¢ =.24¢(24+6)

L' — /720 or about 26.8
Slmpmy.

Answer:
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EXF MPM. Use Geometric Mean with Right Triangles

Since c is the measure of leg H, c is the geometric
mean of ML, the measure of the segment adjacent to
KL, and the measure of the hypotenuse JL.

(c =ML e JL

(Ley) 1neuien

¢ =./24¢(24+86)

L' — /720 or about 26.8
Slmpmy.

Answer:e=12,d=13.4, c= 26.8
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2120287 4 Check Your Progress Pneckeoint

Find e to the nearest tenth.

A.13.9

B.24

CA17.9

D.11.3
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Y Indirect Measurement

KITES Ms. Alspach is constructing a kite for her
son. She has to arrange two support rods so that
they are perpendicular. The shorter rod is 27 inches
long. If she has to place the short rod 7.25 inches
from one end of the long rod in order to form two
right triangles with the kite fabric, what is the
length of the long rod?

LA
[N~
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Y Indirect Measurement

Draw a diagram of one of the right triangles formed.

W725in. X Z

Let  be the altitude drawn from the right angle of
AWYZ.
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Y Indirect Measurement

C
(AIttuae) 1neorem

g 13.5=47.25<XZ
g182.25=7.25+ XZ
C 25.14~ XZ 25

- ———- - —-— = — g

Answer:



Geometric Mean

Y Indirect Measurement

C
(AlUtUGe) 1 neorem

g 13.5=47.25+XZ
g182.25=7.25+ XZ
C 25.14~ XZ 25

- ———- - —-— = — g

Answer: The length of the long rod is 7.25 + 25.14, or
about 32.39 inches long.



