686 CHAPTER9 Applications of Trigonometric Functions

In Problems 25-36, two sides and an angle are given. Determine whether the given information results in one triangle, tWo

triangle at all. Solve any triangle(s) that results.

N 25.a=3, b=2 A=50 2. b=4, c=3, B=40° 2. b=5 c=@
28.a=2, c=1 A=120° 29.a=4, b=5 A=60° 30, b=2, ¢c=3, B
N3 b=4, c=6 B=20° R.a=3 b=7 A=T70 B.a=2 c=1 C=
4M.b=4, ¢c=5 B=095 35.a=2, c=1 C=25° 3. b=4, c=5 B

Applications and Extensions
. 37. Rescue at Sea Coast Guard Station Able is located 40, Finding the Height of a Mountain Use

150 miles due south of Station Baker. A ship at sea sends an

SOS call that is received by each station. The call to Station

Able indicates that the ship is located N55°E; the call to

Station Baker indicates that the ship is located S60°E.

(a) How far is each station from the ship?

(b) If a helicopter capable of flying 200 miles per hour is
dispatched from the station nearest the ship, how long will
it take to reach the ship?

38. Distance to the Moon At exactly the same time, Tom and
Alice measured the angle of elevation to the moon while
standing exactly 300 km apart. The angle of elevation to the
moon for Tom was 49.8974° and the angle of elevation to the
moon for Alice was 49.9312°. See the figure. To the nearest
1000 km, how far was the moon from Earth when the
measurement was obtained?

-

Moon

49.89742

49.9312°
Tom 300 km Alice

\ 30, Finding the Length of a Ski Lift Consult the figure. To find
the length of the span of a proposed ski lift from P to Q, a
surveyor measures ZDPQ to be 25° and then walks off a
distance of 1000 feet to R and measures £PRQ to be 15°%,
What is the distance from P to Q?

j«—1000 ft —>{

41.

42.

43.

45,

Problem 39 to find the height QD of the mo
Finding the Height of an Airplane  Anain
two observers who are 1000 feet apart. As the @i
over the line joining them, each obsetver tak
the angle of elevation to the plane, as indica
How high is the airplane?

Finding the Height of the Bridge over th
The highest bridge in the world is the bridg
Gorge of the Arkansas River in Colorado,
same point at water level directly under the
from each side of the 880-foot-long bridge
the figure. How high is the bridge? 44

Source: Guinness Book of World Records 4

Landscaping Pat needs to determine
before cutting it down to be sure that
nearby fence. The angle of elevation of
position on a flat path from the tree is 30°,
position 40 feet farther along this path it
height of the tree?
. Construction A loading ramp 10 feet
angle of 18° with the horizontal is to bere
makes an angle of 12° with the horizontz
new ramp? o
Commercial Navigation Adam must fly
from a business meeting in Oklahoma City.



fly to St. Louis, a distance of about 461.1 miles. A
ight option flies first to Kansas City and then
St. Louis. The bearing from Oklahoma City to
s N29.6°E, and the bearing from Oklahoma
St Louis is N57.7°E. The bearing from St. Louis to
a City is S57.7°W, and the bearing from St. Louis
ty is N79.4°W. How many more frequent flyer
dam receive if he takes the connecting flight
the direct flight?
ww.landings.com
ite to a Navigation Error In attempting to fly
to city 0, an aircraft followed a course that was
ot, as indicated in the figure. After flying a distance
the pilot corrected the course by turning at point R
g 70 miles farther. If the constant speed of the
jas 250 miles per hour, how much time was lost due

the Lean of the Leaning Tower of Pisa The famous
Tower of Pisa was originally 184.5 feet high.* At a
of 123 feet from the base of the tower, the angle of

o the top of the tower is found to be 60°. Find
ndicated in the figure. Also, find the perpendicular
from R to PQ.

ERRg e

jafts on Cars On a certain automobile, the crank-
inches long and the connecting rod is 9 inches long
ure). At the time when £ OPQ is 15°, how far is
P) from the center (O) of the crankshaft?

wikipedia.org/wiki/Leaning_Tower_of_Pisa

SECTION9.2 ThelawofSines 687

49, Constructing a Highway U.S. 41, a highway whose primary
directions are north-south, is being constructed along the
west coast of Florida. Near Naples, a bay obstructs the straight
path of the road. Since the cost of a bridge is prohibitive,
engineers decide to go around the bay. The illustration shows
the path that they decide on and the measurements taken.
What is the length of highway needed to go around the bay?

Ocean

Pelican
Bay

50. Calculating Distances at Sea The navigator of a ship at sea
spots two lighthouses that she knows to be 3 miles apart
along a straight seashore. She determines that the angles
formed between two line-of-sight observations of the light-
houses and the line from the ship directly to shore are 15°
and 35°. See the illustration.

(a) How far is the ship from lighthouse P?
(b) How far is the ship from lighthouse Q7
(c) How far is the ship from shore?

1964, the government of Italy requested aid in preventing the tower from toppling. A multinational task force of engineers, mathemati-
15 was assigned and met on the Azores islands to discuss stabilization methods. After over two decades of work on the subject, the tower
g public in January 1990. During the time that the tower was closed, the bells were removed to relieve some weight, and cables were cinched
vel and anchored several hundred meters away. Apartments and houses in the path of the tower were vacated for safety concerns. After
ive reconstruction and stabilization efforts, the tower was reopened to the public on December 15,2001. Many methods were proposed
tower, including the addition of 800 metric tons of lead counterweights to the raised end of the base. The final solution to correcting the lean
48 cubic meters of soil from underneath the raised end. The tower has been declared stable for at least another 300 years.
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39.

40,

41.

CHAPTER 9 Applications of Trigonometric Functions

P ®
10
Geometry Consult the figure, which shows a circle of
radius r with center at O. Find the area K of the shaded
region as a function of the central angle 6.

(7

Approximating the Area of a Lake To approximate the
area of a lake, a surveyor walks around the perimeter of the
lake, taking the measurements shown in the illustration. Using
this technique, what is the approximate area of the lake?

[Hint: Use the Law of Cosines on the three triangles shown
and then find the sum of their areas.]

The Flatiron Building Completed in 1902 in New York
City, the Flatiron Building is triangular shaped and bounded
by 22nd Street, Broadway, and 5th Avenue. The building
measures approximately 87 feet on the 22nd Street side,
190 feet on the Broadway side, and 173 feet on the
5th Avenue side. Approximate the ground area covered by
the building.

Source: Sarah Bradford Landau and Carl W. Condit, Rise of
the New York Skyscraper: 1865-1913. New Haven, CT: Yale
University Press, 1996

42.

43.

45.

Bermuda Triangle The Bermuda Triangle
by Hamilton, Bermuda; San Juan, Puerfo
Lauderdale, Florida. The distances from [
Lauderdale, Fort Lauderdale to San Juan,
Hamilton are approximately 1028, 1046, &
respectively. Ignoring the curvature of E
the area of the Bermuda Triangle. i
Source: www.worldatlas.com

Geometry Refer to the figure. If |0A]
(a) Area AOAC = %sm a cos a

(b) Area AOCB = %|OB|2 sinBcosf

(c) Area AOAB = %]03| sin(a + B)
Cos
cos B

e

(d) loB| =

(e) sin(a + B) = sinacos B + cosasin_r'.;
[Hint: Area AOAB = Area AOAC + A

c

|

|

« o

0 D

A

. Geometry Refer to the figure, in which

drawn. The line segment DB is tangent to
acute. i
(a) Express the area of AOBC in terms of
(b) Express the area of AOBD in termsg

(c) The area of the sector OBC of the cuﬁ

measured in radians. Use the results
(b) and the fact that

Area AOBC < Area()’BT <
to show that ¢

) 1.8

—— < —

sinf cosf =

y

1 :

G y 3

0 B

-1 0 1.8

=1

s

The Cow Problem* A cow is tetheredi i
square barn, 10 feet by 10 feet, with a
What is the maximum grazing area for th

[See the illustration.]

* Suggested by Professor Teddy Koukounas of Suffolk Community College, who learned of it from an old farmer in Vlrgmla.
Professor Kathleen Miranda of SUNY at Old Westbury.



