Similar Right Triangles

{TL€D ProroRrTIONS IN RIGHT TRIANGLES

In Lesson 8.4, you learned that two triangies
are similar if two of their corresponding angles
are congruent. For example, APQR ~ ASTU.
Recall that the corresponding side lengths of
similar triangfes are in proportion.

In the aclivity. you will see how a right triangle
can be divided into two similar right triangles. A a
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- THEOREM : :

THEOREM 9.1 c

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

A D B
and to each other.
ACBD~ AABC, AACD ~ AABC, §
and ACED ~ AACD
2N AN Finding the Height of a Roof
N -
¥%* ROOF HEIGHT A roof has a cross section 14
“ that is a right triangle. The diagram shows
the approximate dimensions of this cross section. 55m pl \3im
a. Identify the similar triangles.
z X
b. Find the height / of the roof. s3m—Y




[] - —— []

SoLuTmon
. You may find it befpful to sketeh the three similar right rangles so that the
corresponding angles and sides have the same orienlation. Mark the
congrucnt angles, Notice that some sides appear in more than one trinngle.
For instance. XY is the hypotenuse in AXYW and the shonier leg in AXZY.

"
Z
Y
$5m 6dm 55m
IS ip
I C
X w Y & W X 3Im ¥

P AXFW ~ AYZW ~ AXZY
b. Use the fact that AXYW ~ AXZY 10 write a proportion.

%‘1—"’ = % Corresponding side lengths are in propastion.
5% = % Substinste.

6.3h = 5.5(3.1) Cross praduct property
hom 27 Salve tar A,

» The height of the roof s about 2.7 meters.

m USING A GEOMETRIC MEAN TO SOLVE PROBLEMS

In right AARC, ahitude CD is drawa 1o the c
hypotenuse, forming two smaller right triangles
that are similar to AABC. From Theorem 9.1,
you know that ACAD ~ HACD — AARC.
A b B
¢ 8
ﬁf A
c o A o A [4

Notice that CI7 is the longer leg of 4CBD nnd the shorter leg of AACH, When
you write a propartion comparing the leg lengihs of ACBD and AACD, you can
see thit CL is the geometric mean ol B and AD,

shorter leg of & CBD BD langer leg ol ACBO
shartes fog of L ACD T AD  langerleg ol AACD

Sides €8 and AC also appear in more than one trigngle. Their side leogths are
also geometric means, as shown by the proportions below:

hypotenuss of LABE  AB - .ce shorter ley of AABC
figpotenuss ol ACBD CR DR shortee leg of ACBD

hypotenuse of AASC AR - AC longar leg ol AABC
hypotenuse of 2AL0  AC  AD tonger ey ol AACD
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' GEOMETRIC MEAN THEOREMS

THEOREM 9.2

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

The length of the altitude is the geometric

D
mean of the lengths of the two segments. 80 _ cD
cD~ AD
THEOREM 9.3
In a right triangle, the altitude from the right AB  CB
angle to the hypotenuse divides the hypotenuse 8= D8
into two segments.
The length of each leg of the right triangle is the 5—% = -ﬁ-g
geometric mean of the lengths of the hypotenuse
and the segment of the hypotenuse that is adjacent
to the leg.
3N ANV Using a Geometric Mean
Find the value of each variable.
a. b.
X 5
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SN AN Using a Geometric Mean
Find the value of cach variable.
a. b. 2
¥ 5
6 3
SoLUTION
a. Apply Theorem 9.2 b. Apply Theorem 2.3.
6_x 3+2_ ¥
xr 3 ¥ 2
) 7 y
18 = x 0 =5
VI8 = x 4=y
VO VI = Vi =,
V2 =

GUIDED PRACTICE o
Vocabulary Check \/ In Exercises 1-3, use the diagram at the right. M
L
1. Inthe dingram, KL is the __ 7 of ML and JL.
Concept Check \/ 2. Complete the lollowing staiement:
AJKL -~ A2 -4 1 . J .
3. Which sexment’s length is the geometric mean
of ML and MJ?
Skill Check \/ In Exercises 4-9, use the diagram above. Complete the proportion.
KM _ 2 M _ K LK
&KL =T S L 878 = Tof
g M _ KM g LK L IK 9. 2 = MK
T T LN 7Y R KT TWT
10. Use the diagram at the right. Find DC, F
Then find DF. Round decimals to the 1
nearest teath,
£ o c
97
e — e ——————— e S
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SIMILAR TRIANGLES Use the diagram. q T A

11. Sketch the three similar triangles in the
diagram. Label the vertices,

12. Write similarity statements for the
three triangles, s

UsING PROPOHTIONS Complote and solve the proportion.
13. —=—, . —=-- 15-=£

COMPLETING PROPORTIONS Write similarity stataments for the three
similar triangles in the diagram. Then complete the proportion.

W o QT 50 1 _EG
6. 9% =T "so=7 8.5 LG FF
A

FINDING LENGTHS Write similarity statements for three triangles in the
diagram. Then find the given length. Round decimals to the nearest tenth.

19. Find DB. 20. Find HF. 21. Find JK.

c G K
o1&
/;h /t\ AH
E H F
A 60 8 ! ” ! J L
22, Find QS. 23, Find CD. 24. Find FH.
g & R c /\ e
32 25 £
' N
§ A 4 0 & &8

3 H
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{3 UsinG ALGEBRA Find the value of each variable.

25, . 3 26. 16 217.
5
[;;t>\\\a\\\& 12[55;;:::;7

20
l U [

I UL 1
28, 0 29 30.///:T>\\\\\\\\
z 4
2 x+9
B 18
16 21
N~ 4 x

The Pythagorean Theorem

2/13/2015



. THEOHREM :
THEQOREM 9.4 Pythagorean Theorem
L
In a right triangle, the square of the langth of the .
hypotenuse is equal to the sum of the squares of
the lengths of the legs. b
c¢l=al4

A Pythagorean triple is a sel of three positive integers a. b, and ¢ that satisfy

the equation ¢ = «* + b*. For example, the integers 3, 4. and 5 form a
Pythagorean triple because 5% = 32 + 42,
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@I TIERD Finding the Length of a Hypotenuse

Find the tength of the hypotenuse of the right triangle. : 12

Tell whether the side lengths form a Pythagorean triple. sl/
X
SoLUTION

GUIIEDD) Finding the Length of a Hypotenuse

Find the length of the hypotenuse of the right triangle. 12

Tell whether the side lengths form a Pythagorean triple. I/
5
X
SoLuUTION

(hypotcnusc)z = (Icg)2 + (Ieg}l Pythagarean Theorem

¢ =5 412 Substitute.

© =25+ ldd Multiply.

2 =169 Adu.

x=13 Find the positive square root,

P Because the side lengths 5. 12, and 13 are integers, they form a
Pythagorean triple.




Finding the Length of a Leg

Find the length of the leg of the right triangle. /Q\
7 X
SOLUTION

@GIUTIEE) Finding the Length of a Leg

Find the length of the leg of the right triangle. /\
1
SOLUTION

{hypoicnuse - (leg)® + (leg)’ Pythagorean Theorem
142=71+ 2 Substitute,
196 = 49 + Muliiply.
147 = &2 Subtract 49 from each side.
\’-l-:ﬁ. =x Find the pusitive square root.
\/E e Vg =x Use product property,
VI =y Simplify the radical,

14

2/13/2015
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@IXTIEE) Finding the Area of a Triangle

Find the arca of the triangle to the nearest tenth of a meler.
Tm Tm

SoLurioN

You are given that the base of the triangle is T
10 meters, but you do not know the height /.

=4 |

Because the triangle is isosceles, it can be divided into
two congruent right triangles with the given dimensions. ! Im
Use the Pythagorean Theorem to find the value of /.

7 =52+ Pythagorean Theorem Sm
49 =25+ )¢ Multiply.
24 = Jp? Subtract 25 irom both sides.

V24 = & Find the posilive square root.

FINDING SiDE LENGTHS Find the unknown side length. Simplify answers
that are radicals. Tell whether the side langths form a Pythagorean tripla.

7. 8. 9, ¥
85 . i " -
Ba
12 X
10. 11. 12.
T
- X X 4 4-3
[
4 3

] ]

z

0
13. 14. L 15.
8 X
+ N2 da + S
16

.

[
X

2/13/2015
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FINDING LENGTHS Find the value of x. Simplify answars that are radicals.

16. 17. 18.
N | " i
B 8 2~

PYTHAGOREAN TRIPLES The variables r and s represent the langths of the
lags of a right triangle, and t reprasents the langth of tha hypotenuse. The
values of r, g, and t form a Pythagorean triple. Find the unknown value.

18.r=12s=16 20.r=9,5=]2 2. r=18,1= 30
22. 5= 20,1 =101 23.r=35.1=37 24.1=757.5 = 595

FINDING AREA Find the area of the figure. Round decimal answers to the
nearest tenth,

25, 26. 27.
‘ :|2cm 1455 : Is'“ chem

Jem I'_] e _|
28, 29. 10 em 30. 13
%N 10em/ IJ
16 e

The Converse of
the Pythagorean Theorem

12
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" THEOREM j i EE G

THEOREM 9.5 Converse of the Pythagorean Theorem
If the square of the length of the longast

8
side of a triangle is equal to the sum of the c
squares of the lengths of the other two y
sides, then the triangle is a right triangle. c

:] A
If c2 = a2 + b2, then AABC is a right triangle.

@TILITED Veritying Right Triangles

The triangles below appear to be right triangles. Tell whether they are right
triangles.

a. b.
8 7 ac
/\ 4v95 15
Vi1 36

13




1IN AGNEY  Verifying Right Triangles

The triangles below appear to be right triangles. Tell whether they are right
triangles.

a. b.
B 7 dar
4.95 15
VI3 36

SoLuTioN

Let ¢ represent the length of the longest side of the triangle. Check o see whether
the side lengths satisfy the equation ¢ = o + b2,

a. (VI3 272+8 b. (4V05)2 2 152 + 362
113 2 49 + 64 £2-(Vo5)2 2152 + 36
H3=13/ 1695 2 235 + 1296

The triangle is a right triangie, 1520 # 1521

The triangle is not a right trizngle.

THEQOREM 9.6 A
If the square of the length of the longest side of a
triangle is less than the sum of the squares of the lengths 4
of the other two sides, then the triangle is acute.
c a a8
2 52 2 :
If e* < a% + b*, then AABCis acute. cl< gl bl
THEOREM 9.7 A
If the square of the length of the longest side of a
triangle is greater than the sum of the squares of h c
the lengths of the other two sides, then the triangle
is obtuse. c a B
If ¢ > a? + b?, then AABCis obtuse. 2> a? + b2

2/13/2015
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YN AN Classifying Triangles

Decide whether the set of numbers can represent the side lengths of a
triangle. If they can. classify the triangle as right, acute, or obtuse.

a. 38,77, 86 b. 10.5, 36.5, 37.5

SOLUTION
Yau can use the Triangle Incquality to confirm that each set of numbers can
represent the side lengths of a inangle.

Compare the square of the lengih of the longest side with the sum of the squares
of the lengths of the two shorter sides.

a. Erat+ b Compare e2 with a2 = 42,
8672 38*+ 772 Substitute
73962 1444 + 5929 Multiply.
7396 > 7373 c?is greater than a? + b2

» Because ¢ > o® + b2, the triangle is obiuse.

b. Al ar+ B Compare c¢? wilh a2 + b2,
37.5° 7 10.5° + 36.5° Substitute,
1406.25 7 110.25 + 1332.25 Multiply.
1406.25 < 1442.5 cliz less than a2 = b2,

P Because 2 < a® + b2, the triangle is acute.

2/13/2015
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1. State the Converse of the Pythagorean Theorem in

your own words. ; &
2. Use the triangle shown at the right. Find values for
24

¢ so that the triangle is acute, right, and obtuse.

in Exercisas 3—-6, match the side lengths with the appropriate description.

3.2, 10,11 A. right triangie

4.13,5,7 B. acute triangle

5.5.11.6 C. obtuse triangle

6.6,8, 10 D. not a triangle

7. ¥ KITE DESIGN You are making the /Rﬂ cm
diamond-shaped kite shown at the right. You

measure the crossbars to determine whether B/em £
they are perpendicular. Are they? Explain. e

VERIFYING RIGHT TRIANGLES Tell whether the triangle is a right triangle.

a. g, 10.
97 &5 MI\ . 105
FX]
o 0
11 12. 13.
3 :
W3

2/13/2015
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CLASSIFYING TRIANGLES Decide whether the numbers can represent the
side langths of a triangle. If they can, classify the triangle as right, acute,
or obtuse,

14. 20, 99, 101 15.21. 28,35 16. 26. 10, 17
17.2,10, 12 18. 4.V67.9 19.V13,6.7
20. 16, 30, 34 21.10.11, 14 22.4,5.5

23. 17, 144, 145 24. 10,49, 50 25.V5,5,55

CLASSIFYING QUADRILATERALS Classify the quadrilateral. Explain how
you can prove that the quadrilateral is that type.

26. 27.

o
= =y

2Ve5

Special Right Triangles

2/13/2015

17




Right triangles whose angle measures are 43°-45°-90° or 30°-60°-90° are called

special right triangles. In the Activity on page 550. you may have noticed
certain relationships among the side lengths of each of these special right
triangles. The theorems below describe these relationships. Exercises 35 and 36
ask you to prove the theorems.

| THEOREMS ABOUT SPECIAL RIGHT TRIANGLES

THEOREM 9.2 45°-45°-90° Triangle Theorem

In a 45°-45°-90° triangle, the hypotenuse

is ¥2 times as long as each leg. o
]

X
Hypotenuse = V2. leg

THEOREM 9.9 30°-60°-80° Triangle Theorem

In a 30°-60°-90° triangle, the hypotenuse
is twice as long as the shorter leg, and
the longer leg is V3 times as long as the 3’

shorter leg. E

Hypotenuse = 2 - shorter leg
Longer leg = V3 - sharter leg

2/13/2015

18



Finding the Hypotenuse in a 45°-45°-90° Triangle

Find the value of x.

3 3
SOLUTION
By the Triangie Sum Theorem, the measure g5°
of the third angle is 45°. The triangle is a X

45°-45°-90° right triangle, so the length x
of the hypotenuse is V2 times the length

of a leg.
Hypolenuse = V2. leg 45°-45°-90° Triangle Theorem
x=V2-3 Substitute.
=32 Simplity.

30N AU Finding a Leg in a 45°-45°-90° Triangle

Find the value of x. 5

SOLUTION

Because the triangle is an isosceles right triangle,
its base angles are congruent. The triangle is a
45°-457-90" right triangle, so the length of the

hypotenuse is V2 times the length x of a leg.

2/13/2015
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Finding a Lag in a 45°-45°-90° Triangle

Find the value of x. 5

SoLuTioN

Because the triangle is an isosceles right triangle,
its base angles are congruent. The triangle is a
45°-45%-90" right triangle, so the length of the

hypotenuse is V2 times the length x of a leg.
Hypolenuse = V2. leg 45°-45°.90° Triangle Theorem

5= \E'.\‘ Substitute.
5y —
\—?i- = -"Vz.,—‘ Divide each side hy V2.
\‘% =x Stmplify.
V2.5 o Mulipt d denomi 7
.v__’. ;—_’- =X uliiply numerator and denoswinator by v2.
T3
N2 . x Simplity.

2

08 LILSRD  Side Lengths in a 30°-60°-90° Triangle

Find the values of s and ¢.

SOLUTION

Because the triangle is a 30°-60°-90° triangle.

the longer leg is V3 times the length s of the
shorter leg.

2/13/2015
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(GLUIILE) Side Longths in a 30°-60°-90° Triangle

Find the values of s and 1.
)
soumn P,
[l

Because the triangte is a 30°-60°-90° triangle, 3
the longer leg is V3 times the lengih £ of the
shorter leg.

Longer leg = V3 + shorter leg 30°-60°-50* Trlangle Theorem

SmV3es Substitute.
,‘:'53_ - "3,3_" Divide each side by V3
-‘-r%- =5 Simplily.
.\i?; . TST =y Multiply numetatoe and danominator by v 1
5V3 )
2i2 = Simplidy.
3 5 plidy.
The length ¢ of the hypotenuse is twice the Jength = of the shorter leg.
Hypolenuse = 2 - shorter leg 30*-60°-30" Triangle Theorem
f=2. "';—‘ Substituts
Iy
= _'9;_3_ Simphity.

1. What is meant by the term special right triangles?
2. CRITICAL THINKING Explain why any two 30°-60°-90" triangles are similar.

Use the diagram to tell whether the equation is true or false.

3.1=7V3 4.t =V3ih 5. h=72
h !
6.h=14 7.7== 8.7=—"=
! 2 V3

Find the value of each variahle, Write answers in simplest
radical form.

9, . 10. 11.
45 i

=

2/13/2015
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% Using ALGEBRA Find the value of each variable.
Write answers in simplest radical form,

12,

15.

FinDING AREA Find the area of the figure. Round decimal answers to the
nearest tenth.

24, 25. 26. Sm
12h
Bt im
Ly B 4
5m
27. % AREA OF A WINDOW A hexagonal window %
consists of six congruent panes of glass. Each
panc is an equilateral triangle. Find the area of
the entire window.
h_d

.

2/13/2015
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Trigonometric Ratios

(/1LED FINDING TRIGONOMETRIC RATIOS

R ]

A trigonometric ratio is a ratio of the lengths of two sides of a right triangle.
The word trigonometry is derived from the ancient Greek language and means

measurciment of triangles. The three basic trigonometric ratios arc sine, cosine,

and tangent, which are abbrevialed as sin. cos, and tan, respectively.

2/13/2015
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| TRIGONOMETRIC RATIOS |

Let AABC be a right triangle. The sine, the cosine, and the tangent of the
acute angle £ A are defined as follows.

) ; , . 8
sn 4 = Sdaeppentac4 _ |
hypotenuse side )
cos A= side adjacentto A _ 5 a fﬂ“s“‘*
hypotenuse c
1an A = side opposite LA _ 5 A b C
side adjacentto LA~ b side adjacentta 2 A

m Finding Trigonometric Ratios
Compare the sine, the cosine, and the tangent ratios for £ A in each triangle below.

SoLUTION
By the SSS Similarity Theorem, 8

the triangles are similar. Their

corresponding sides are in 17 8
+ . = A ] 85

proportion. which implies that - j | p

the trigonometric ratios for £A

in cach triangle are the same. A 15 c A 15 C

2/13/2015
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| large triauglé ! Small triangle
SinA = T}% 3 ~04706 | - ~04706
cos A = % 15 ~ 08824 | 13 ~o0.8824
tan A = % £ ~05333 | o ~0.5333

m Finding Trigonometric Ratios

Find the sine, the cosine, and the tangent

of the indicated angle.

a. .S b. £R

13
ER

T

12

s

2/13/2015
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SOLUTION

a. The length of the hypotenuse is 13. For £, the length of the opposite side
is 5, and the length of the adjacent side is 12.

sinS =P o3 03846 R
hyp. I3 5 B
_oadi. 12 . opp.
CDSS—W—ﬁWO.gﬁI . o -
=9op 3
tan § 2d;, i3 s 0.4167

b. The length of the hypolenuse is 13. Far £ R, the length of the opposite side
is 12, and the length of the adjacent side is 5.

«op o Opp. _ 12 ” R
sin R Typ. = 13 = {).923} : 9 o
adj. 5 ady.
cos R = —— = === (.3846
hyp. 13 T 12 opp. L)
=90 _ 12 _
m"R_adj.'—S 24

N CINZED Trigonometric Ratios for 45°

Find the sine, the cosine, and the tangent of 45°.

SOLUTION
Begin by sketching a 45°-45°-90° triangle. Because all such
triangles are similar, you can make calculations simple by

choosing | as the length of each leg. From Theorem 9.8 on
page 551, it follows that the length of the hypotenuse is V2.

2/13/2015
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PN INSRD  Trigonometric Ratios for 45°

Find the sine, the cosine, and the tangent of 45°,

SOLUTION

Begin by skelching a 45°-45°-907 triangle. Because all such

triangles are similar, you can make calculations simple by

choosing 1 as the length of each leg. From Theorem 9.8 on.

page 551, it follows that the length of the hypolenuse is V2.
sindso = PP o L _ V2

HW— v; T’”OJO?]

0.7071

Trigonometric Ratios for 30°

Find the sine, the cosine, and the tangent of 30°.

SOLUTION
Begin by sketching a 30°-60°-90" triangle. To
make the calculations simple, you can choose 1 as

the length of the shorter leg. From Theorem 9.9 on
page 551, it follows that the length of the longer

legis V3 and the length of the hypolenuse s 2.

2/13/2015
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SV INSEY  Trigonometric Ratios for 30°

Find the sine, the cosine, and the tangent of 30°.

SOLUTION

Begin by sketching a 30°-60°-90° triangle. To
make the calculations simple, you can choose | as : Z
the length of the shorter leg. From Theorem 9.9 on
page 551, it follows that the length of the longer

leg is V3 and the length of the hypotenuse is 2. 3
opp. _ 1
W= =m=0

sin hyp. 2 5

cos30° = 29 = V3 9860
hyp. 2

b _OPP _ 1 _ V3
tan 30" = Y i = {,5774

SV A0SR  Estimating a Distance
9“4"“ ESCALATORS The | he Wilshi

E ¢ escalator at the Wilshire/Vermont

Metro Rail Station in Los Angeles rises 76 fect at

a 30° angle. To find the distance d a person travels on the
escalator stairs, you can wrile a trigonometric ratio that
involves the hypotenuse and the known leg length of
76 feet.

76 it

2/13/2015
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GCTIIEE) Estimating a Distance

:ﬁ: u:‘ EscaLATORS The escalator at the Wilshire/Vermont

= Metro Rail Station in Los Angeles rises 76 feet at 4
a 30" angle. To find the distance d a person travels on the 16H
cscalator stairs, you can write a trigonometric ratio that 3T
involves the hypotenuse and the known leg length of
76 feet.

. o _ Opposite
sin 30° = hypolcnusc

5in 30° = 1‘-?- Substitute.

Write ratio for sine of 30°,

dsin30° =76 Multiply each side hy d.

Divide each side by sin 30°.

d= 0—5 Substitute 0.5 for sin 30°.

d =152 Simplily.

P A person travels 152 feet on the escalator stairs.

FINDING TRIGONOMETRIC RATIOS Find the sine, the cosine, and the
tangent of the acute angles of the triangle. Express each value as a

decimal rounded to four places.
A xb

10. 5
CALCULATOR Use a calculator to approximate the given value to four
dacimal places.

16. sin J48° 17. cos 137 18. tan 81° 19, sin 27"
20, cos TO° 21.tan 2 22, 5in 787 23, cos 36°
24. tan 23° 25. cas 637 26. sin 567 27. tan 667

29




UsSING TRIGONOMETRIC RATIOS Find the value of each variable. Round
decimals to the nearast tenth.

28. 29, 30,
kT
x : r h
5
¥

3. 32, g 33. s
) M ’
W
¥
-
it

FinDinG AREA Find the area of the triangle. Round decimals to the
nearest tenth.

b f—1ze0 —]

39. ¥ SK1 SLOPE Suppose you stand at the lop of a ski slope and look down
at the bottom. The angle that your line of sight makes with a line drawn
horizontally is called the angle of depression, as shown below, The vertical

drop is the difference in the elevations of the top and the bottom of the slope.

Find the vertical drop x of the slope in the diagram. Then estimate the
distance ¢ a person skiing would travel on this slope.

glevation

-+ i
angle of depression 207 didig

4 x vertical |
elgvaticn ) drop

S0t8 ft
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Solving Right Triangles

'G_OAII LY SOLVING A RIGHT TRIANGLE

corsrmsree seeneree cateanarany

Every right triangle has one right angle. two acute angles, one hypotenuse. and
two legs. To solve a right triangle means to determine the measures of all six
parts. You can solve a right triangle if you know either of the following:

¢ Two side lenglhs
« One side length and one acute angle measure

As you learned in Lesson 9.5, you can use the side lengths of o right triangle to
find trigonometric ratios for the acute angles of the triangle. As you will sec in
this esson. once you know the sine, the cosine, or the tangent of an acute angle,
you can use a calculator to find the measure of the angle.

In general. for an acute angle A:

. x = mlA. < The expression sin~! x is read as “the

1 inverse sine of x.”
v=mlA.

if sinA = x, thensin™

ifcos A = v, then cos ™

iftan A = s thentan™ "z = mZLA.

2/13/2015
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@GIUTIEED Solving a Right Triangle

Solve the right triangle. Round decimals ¢
to the nearest tenth.

B £ A
SOLUTION

Begin by using the Pythagorean Theorem 1o find the length of the hypoter
(hypotenusc)z = (lcg)2 + (Ieg):" Pythagorean Theorem

=3+2 Substitute.

=13 Simplity.
c= \ll— Find the positive square root.
c=36 Use a calculator to approximate.

Solving a Right Triangle

Solve the right triangle. Round decimals H g J
to the nearest tenth. 25°
i
13 '
G
SOoLUTION

2/13/2015
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Solving a Right Triangle

Solve the right triangle. Round decimals H g J
to the nearest tenth.
3 h
G
SOLUTION
Use trigonometric ratios to find the values of g and A.
\ = QEE . = adj.
sin H hyp. cos H —Lhyp.
. h g
VS0 s VRE e L2
sin 235 3 cos 25 3
135in25°=h 3cos25° =g
13(0.4226) =~ I 13(0.9063) =~ g
55~ N8==g

Because £ H and £ G are complements. you can write
msG=90°—msLH = 90" — 257 = 65°,

@GIXTITEE) Solving a Right Triangle

SPACE SHUTTLE During its approach to v/

Earth, the space shuttle’s glide angle changes. Nortkfwn ~—
{a scale =

a. When the shuitle’s altitude is about
15.7 miles, its horizontal distance to
the runway is about 59 miles. What
is its glide angle? Round your answer
to the nearest tenth,

b. When the space shuttle is 5 miles from
the ranway. its glide angle is about 19°,
Find the shuttle’s altitude at this point in
its descent. Round your answer to the
nearest lenth.
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SoLUTION
a. Sketch a right rangle to model the situalion.

Let v = the measure of the shuttle’s glide angle, .
You can use the tangenl ratio and a caleulator 1o 157 i

fin) the approximate value of v, il
. o OB
ian x o],
lanp x* = _155111 Subatitute,
= [l 15.7 59 [IE £ Use  calzulalat i
find tan™? (%l:l
xw |49
P When the space shuttle's attitude is about 15,7 miles, the glide angle is
about 14.9%,

b. Sketeh a right tiangle 1o model tie sivation,

Let & = the altitude vf the shullle, You can
use the langent ratin ond o caleulator fo Jind a
the approximale value of /. =

% mi
n 197 = ‘-‘_ﬂ’—
tan 197 -!51 Substitute,
03] ~ !5'- Uswe a calculator,
[ RN ] Multiply sach side by 5

P The shuttle’s ahitode is about 1.7 miles.

FINDING MEASUREMENTS Use the diagram to find a
the indicated measurement, Round your answer to
the nearest tenth. .

1.08 12 m2Q 13. miS

CALCULATOR In Exercises 14-21, £ A is an acute angle. Use a
caleulator to approximate the maasure of £ A to tha nearast tenth
of a degree.

14.1anA =15 15. tan A = 1.0 16.5in A = 0.5 17.sin A = (L35
18.cos A =015 19.¢cosA=064 20.tan4 =22 21.5in A = 0.11

SOLVING RIGHT TRIANGLES Solve the right triangle. Round decimals to
the nearest tenth.

2. 4, 23. 24,

-

0 1 7 G
z&

c 218 b E J 6
25 M 26. 27. q 125
. 16 F
. 3 6
X 92 t N a T
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SOLVING RIGHT TRIANGLES Solve the right triangle. Round decimals to
the nearest tenth.

28, 29, 30.

F U
. 45 : . )

L 2]

R p o s 12 T
Y X
k| 32. D 32 !
c

. ff:: u & 3 4 it

A c 8 F il E M !
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