2 Trigonowmetric Functions

= 4.8 Applications of Trigonometric Functions
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Objectives

= Solve aright triangle
% Solve real-world problems with right triangles.
% Solve problems involving bearings




Solve aright triangle

Solving Right Triangles Solve realistic problems with right triangles.

Solve problems involving bearings
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% Solving a right triangle means finding the missing lengths of its sides and the measurewments of its
angles. We will label right triangles so that side a is opposite angle A, side b is opposite angle B, and
side ¢, the hypotenuse, is opposite right angle C.
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When solving a right triangle, we will use the sine, cosine,
and tangent functions, rather than their reciprocals.




Solving a Right Triangle

Let A=62.7" and a = 84. Solve the right triangle, rounding lengths to four decimal places.
A+B=90 B=90"-A=90"-62.7"=27%°

e tan b = ﬁ sinA = a
27.3 a 0
8.4
‘ o __ 8.4' _ 8-4' _
027 =" D= tanezze "
. . 84 84 84
Wo2re=" o= sin62.7° .8886 il

When solving a triangle always use the values you have been given in the problem. If you calculate one
value incorrectly and then use that value in another calculation, that calculation will also be incorrect.



Solve aright triangle
Solve realistic problems with right triangles.
Solve problems involving bearings

Finding a Side of a Right Triangle

% From a point on level ground 80 feet from the base of the Eiffel Tower, the angle of elevation is 854"
Approximate the height of the Eiffel Tower to the nearest foot.

o_ 4
tan89.4 =20

80tan89.4°=a~80(12.4288)

a~994.3065

The height of the Eiffel Tower is about 994 feet.
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Solve aright triangle
Solve realistic problems with right triangles.
Solve problems involving bearings

Finding a Side of a Right Triangle

% The height of a tower is 179 feet. Ziltong is looking up at the top of the tower at a 60 degree angle.
How far away from the base of the tower is Z?

175 75

175’ nbos— 7% a=_ oo ~10103

The person is approximately 101 feet from the fower.
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Solve aright triangle

Finding an Angle of a Right Triangle Solve realistic problems with right triangles.

Solve problems involving bearings
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% A quy wireis 132.8 yards long and is attached from the ground to a light pole 6.7 yards above the ground.
Find the angle, to the nearest tenth of a degree, that the wire makes with the ground.

67
No=133
o 6.7

1338,

=0

6.7 yds Sin

6~ 29.0457°

The wire makes an angle of approximately 29.0° with the ground.
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Solve aright triangle

Finding a Side of a Right Tr iangle Solve realistic problems with right triangles.
Solve problems involving bearings

4 A quy wire is 30 feet long and is attached from the ground to a light pole. We stand the light pole
upright and the wire is anchored 10 feet from the pole. Find the height of the light pole.

10 4( 100
—_ — 6 — P ~ O
c0s 6 20 C0S 30, 0~=709288
, h
sm70-5288=% h=30sin70.5288 ~ 28.2843

The light pole is approximately 28.3 feet tall.




Finding a Side of a Right Triangle

% Awmairany is ascending in a hot air balloon. Her friend Samantha is filming the ride for SnapChat.
Samantha is 90 feet away from the launch point when she starts filming the ride. Initially the camera
is at a 30° angle. Aftrer one minute elapses the camera is at a 70° angle. How far did Amairany travel
in that minute? What was Amairany’s speed in fpm?

1%

tan30° = % 2="501an30° =~ 50(.5774) ~ 28.8675

tan70°= - b=501an70° = 50127475)~187.3739 [ | ®

137.3739-28.8675=108.5064

You are ascending at about 108.9 feet per minute. e —
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Solve aright triangle

Finding aSideof a Right Tr iangle Solve realistic problems with right triangles.
Solve probhlems involving bearings

% Nathanial foolishly stands atop a building. He measures the angle of elevation to the top of the
building across the street to be 27° and the angle of depression (to the base of the building) to be 31°.
If the two buildings are 50 feet apart, how tall is the taller building?

Gh=tan2l b =50t 2T ~ 2548
By o |
%zfanﬂ h,=90tan31" =~ 30.04

h=50tan27° +50tan31° = 95.5 feet

50 ft
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Solve aright triangle
Solve realistic problems with right triangles.
Solve problems involving bearings

Finding a Side of a Right Triangle

o_ X — X
# Solve for x fan43 "2 1= tan4se
N I
T T T R T T
X X  snn X
tan43° 100= tan38°
o x X —
8 /43 tan38° fan43°_]00
100 | a
(1 ' 100 Ko 4817584
 tan38° tan43°

tan38° tan43°
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Solve aright triangle

Tr igonometr Y and Bear ings Solve realistic problems with right triangles.
Solve problems involving bearings

Bearings

% |n navigation and surveying problems, the term bearing is used to specify the location of one point
relative to another. The hearing from point O fo point P is the acute angle, measured in degrees,
between ray OP and a north-south line. The north-south line and the east-west line interseet at
right angles. Each bearing has three parts: a letter (N or S), the measure of an acute angle, and a
letter (E or W).

N4O'E N28' W $96°E S6U°W

1718




Solve aright triangle

Trigonometry and Bearings Solve realistic problems with right triangles.
Solve problems involving bearings

If the acute angle is measured from the north side of the north-south line, then we write N first.

N
Second, we write the measure of the acute angle. The bearing T i
from0toPis ~ N4OU'C
| | N 40°E [ 40
If the acute angle is measured on the east side of ~/p
the north-south line, then we write E last. |
W = > |
O
Y
S
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Solve aright triangle

Trigonometry and Bearings Solve realistic problems with right triangles.
Solve problems involving bearings

If the acute angle is measured from the north side of the north-south line, then we write N first.

N
Second, we write the measure of the acute angle. T The bearing
from Oofo P
If the acute angle is measured on the west side of NGSW. 65 [CiSNETW
the north-south line, then we write W last. ;\<
W = >E
O
Y
S

= 19718




Solve aright triangle

Trigonometry and Bearings Solve realistic problems with right triangles.
Solve problems involving bearings

If the acute angle is measured from the south side of the north-south line, then we write $ first.

N
Second, we write the measure of the acute angle. 1 ,
The bearing
from 0 to P is
If the acute angle is measured on the east side of $70°¢
the north-south line, then we write E last. W
. NS P—E
O )\
T 70°  ST0°E

i
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Solve aright triangle
Solve realistic problems with right triangles.
Solve problems involving bearings

Understanding Bearings

# Use the figure to find each of the following:

% a. the bearing from 0 to P
4 The bearing from0toDis $ 29°E.

We need the
angle for the

bearing from
O to A.

> 7

% h. the bearing from 0 to C
4 The bearing from 0 toCisS 19° W. 0

% ¢, the bearing from Q to B
4 The bearing from 0 to Bis N 40" W.

% d. the bearing from 0 to A
4 The bearing from 0 to AisN T70°E.




Solve aright triangle

Understanding Bear ings Solve realistic problems with right triangles.
Solve problems involving bearings

% A ship leaves port and sails 12 wiles due west.
% It then turns and sails due north for 20 wiles.

% At this point, at what bearing should the ship sail to go directly back to port?
% Which angle do we need?

20 mi
20 mi

12 mi 12 mi
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