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9.3: Altitude Hypotenuse Theorems

Obyective: After studying this section, you will be able to identify the relationships between the parts of a riaht

frianale when an altitude is drawn Yo the hypotenuse.

Prior Knowledae: Pythoarean Theorem as

lea” + lea® - hypo’rermxseél where o & b are leas and ¢
is the hypotenuse. In our worksheet, we used
similar trianales 1o observe that the altitude is the
aeometric mean of the hypotenuse parts, that is h*
= Xy. Some of those exericses were leading us o
observe fwo more theorems: a* = xe and b* = ye.

Compare this diaaram 1o the one in our book (below)
ond see how the formulas are similar. Can you come

I 1 up with a more aeneralized (verbal) formula?

c
Theorem 68 If an altitude is drawn to the hypotenuse of a right
triangle, then
a The two triangles formed are similar to the given
right triangle and to each other
AADC ~ AACB ~ ACDB
b The altitude to the hypotenuse is the mean pro-
portional between the segments of the hypotenuse

¢ Either leg of the given right triangle is the mean
proportional between the hypotenuse of the given
right triangle and the segment of the hypotenuse
adjacent to that leg (i.e., the projection of that leg
on the hypotenuse)

§=g,oraz =yc;and§=%,orb2 = xc
Parts b and ¢ of Theorem 68 can be summarized as follows.
h’=x-y
b’ =x-¢
a’=vy-c
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G| 2aFind2x. b Find %y, ¢ Findz + 8.
1 a IfEH = 7 and HG = 3, find HF.
b If EH = 7 and HG = 4, find EF.
¢ If GF = 6 and EG = 9, find HG. F
la Aa
Ib Ab
le At
3 Given: AC L CB,CD L AB B
a If AD = 4 and BD = 9, find CD.
b If AD = 4 and AB = 16, find AC.
¢ If BD = 6 and AB = 8, find BC.
d If CD = 8 and BD = 186, find AD. D
e If AD = 3 and BD = 24, find AC.
f If BC = 8 and BD = 20, find AB. Cle—
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3 Given: AC L CB, CD L AB
a If AD = 4 and BD = 9, find CD.

b If AD = 4 and AB = 186, find AC.

¢ If BD = 6 and AB = 8, find BC.

d If CD = 8 and BD = 186, find AD.

e If AD = 3 and BD = 24, find AC.

f If BC = 8 and BD = 20, find AB.
e
e 35
4 Given: ZJOM = 90°% OK is an altitude. 0

a IfJK = 12 and KM = 5, find OK.
b If OK = 3V5 and JK = 9, find KM.

¢ IfJO = 3V2 and JK = 3, find M. J M
d If KM = 5 and JK = 6, find OM.
Ha 4b
4 Given: £JOM = 90% OK is an altitude. 0 He

a If JK = 12 and KM = 5, find OK. .i
b If OK = 3V/5 and JK = 9, find KM. \
¢ IfJO = 3V2 and JK = 3, find JM. J M

d If KM = 5 and JK = 6, find OM.

Ha 5 a Find a.
b Find ab.
¢ Finda+ b +c.

5a 5b

B¢ 5d




6 Given: RT is an altitude. ~PRS is a right 2. P

T
Conclusion: PR = RT
"RS ST
R S
Statements Reasons
7 Given: SY is an altitude. ZVSX is a right 2. y X
Prove: XY - SV = XS - YS
vV S

Statements

Reasons

8 Find the coordinates of P, the center of 9 Given: Diagram as marked spe
the circle. _ Find: mZHJP, mzHKP, and mzHMP  H
y-axis
M
Ci(-4,2) p
D (10, 0) T <
\J X-axis
10 Find the measure of RH. 11 Find the area of sector MOG. G




12 a Find the coordinates of point C.
b Find the measure of the arc from A to
P
B to C (mABCQ).
o
¢ Find the length of ABC.

y-axis
B (0, 12)

A12,0)

L
Kq;(:/ x-axis

12a

12b

12c

13 In OP, mFC = 80 and mDE = 40. Find
mﬁﬁ and m~ZEDF.

E F

14 As Slarpy stood at B, the foot of a 6-m
pole, he asked Carpy how far it was
across the pond from B to C. Carpy got
his carpenter’s square and climbed the
pole. Using his lines of sight, he set up
the figure shown. When Slarpy found
that AB = 3 m, Carpy knew the answer.
What was it?




15 Given: ©O, CD L AB;
£ ACB is a right 2.

Conclusions: a AD = €D 1
slons: @ ‘=5 = Bp S
L AD_ED c
ED ~ BD B
16 a If HG = 4 and EF = 3V/5, find EH. } .G
b If GF = 6 and EH = 9, find EG.
E F
16a 16b

17 a If AD = 7 and AB = 11, find CD. | 72
b If CD = 8 and AD = 6, find AB.
¢ If AB =12 and AD = 4, find BC.
d If AC =7 and AB = 12, find BD.




17 a If AD = 7 and AB = 11, find CD. | 17°
b If CD = 8 and AD = 6, find AB.
¢ If AB =12 and AD = 4, find BC.
d If AC =7 and AB = 12, find BD.
A
D
C B
17¢ 17d
21 Given: AD 1 CD, D
BD L AC,
BC =5, ,AD =6 6
Find: BD




