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Triangle Geometry
Metric Relations

April 07, 2017

note the 90°

angle here G here are 3

riangles here.

an you name
hem?

/b |
' 1
note the 900/ C
angles here

AQRBC  AADC ACDE
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here are 3
langles here.

Are they
| similar?

e

They are similar.

to prove that
AADC ACDB
show that the red is
the green is
the red must be

Proof:

ZADC=zACB (given)
ZA=ZA (relexivity)
AADC~AABC (AA)

This is called the transitive property
if a=b and b=c then a=c

to the large and
to the large, then
to the green.

£CDB=4ACB (given)
£B=#B (relexivity)
ACDB~AABC (AA)

Since, AADC~AABC

and AABC~ACDB

then

AADC ~ ACDB (transivity)
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let's break this BIG
triangle up into the
three SIMILAR
triangles

them in the same
way...like this

Be sure the ORIENT

~
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%

4

All 3 laying

on top i

of each y

other d
O

imagine all the proportions (ratios) you can
create with corresponding sides!

b
h
y a
X
X
h

ex.

write all the write all the write all the
proportions proportions proportions
between between between

triangle 1 and 2 triangle 2 and 3 triangle 1 and 3




CST4_Lesson24_MetricRelations (55)

April 07, 2017

There are three

proportions for each

pair of triangles for a
total of 9

black to green

black to red

SN
W b
Y sk
= 75
ho G
X b

Are any of the 9
proportions "mean
proportions"?
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"Mean Proportional” may also be referred to as
a "Geometric Mean".

extreme mean

mean extreme

Remember the rule for working with

e e S e
The altitude to the hypotenuse of a right 1.

triangle is the mean proportional between the
segments into which it divides the hypotenuse.

4D €D Altitude Rule:
D _ DB pat ofhyp _ altitude
i T altittude  other pait hyp
hypotenuse hypotenuse x _ h
altitude divides AB into 2 parts: AD and DB _V-: \.9
h-" 2 7(3

Mean Proportional (Altitude) Theorem
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Each leg of a right triangle is the mean 2.
proportional between the hypotenuse and the
projection of the leg on the hypotenuse.

AR CB
CB DB
Leg Rule:
Or hypotenuse _ leg

“ e e w——r— AB 4 leg projection
A D B (4 4D c.a C-.k
— < ' o Y b =X

2 2
a =<y b - X

Mean Proportional (Leg) Theorem

The product of the sides of the right angle is equal to 3.
the product of the hypotenuse and the altitude (Product
of the Sides Theorem)

you actually already know
this if you think about how
you calculate the area of
the triangle:

Area = V5 base x height

A D B & ~

Area = 2 Hypotenuse x altitude Area = Y leg x leg

M Hypotenuse x altitude = J;leg x leg

Hypotenuse x altitude = leg x leg
C_V\ = O-b
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X

S 9, Hyp

57' v'l \'-\ ‘ﬁ?

A\‘\‘L: ? ,.Pz

5.5, * ﬂ\\-\-\:)?

10
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1. Find x:
- pr P P
h LN
2
E [x\'\ - YI .?7.

B-L = 4

A X D 4 B 4.4

< |

Vo =

2. Find x:
O
(R
S, gz = ?\. \n:)'?
X S o= 2 (®)
> Ve
Y2
A D 2 B i
e e
Vg

11
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C

3. Find X to nearest tenth:
~

4. Find x.

17

12

12
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Homework:

Page 182-183 #1-6

13
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