Precalculus — 4.3 Notes
Right Triangle Trigonometry

Trigonometric Ratio: A ratio of the lengths of two sides of aright triangle. The three main trigonometric
rations are sine (sin), cosine (cos), and tangent (tan).

* If @ isan acute angle of aright triangle, then the values of the sine, cosine, and tangent of & are
defined in terms of the lengths of the three sides of the triangle — the leg adjacent (next to) &, the leg
opposite (across from) &, and the hypotenuse — as follows:
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leg® +leg” = hyp™
* Remember: For al right triangles, you can use the Pythagorean Theorem,esa2 +€bg =c’.
h\;P=J leg® + leg® or Iaaz,] hyp™-feg®
Examples: FLr;g the exact values of sing, cosé, and tané. .
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Examples: Draw and |abel atriangle, find the length of the missing side, and find the requested val ues.
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No matter how big the triangleis, the values of the trigonometric functions for a certain size angle will remain
the same. For example, in the diagram below, tan27° = x/a=y/b = z/c. The value of tan 27° never changes,
no matter what size thetriangleis. In fact, tan 27° =~ 0.5095254495... Sine and cosine act in asimilar way. The
sine or cosine of acertain angle is the same no matter what size the triangleis. This allows us to use the value of
trigonometric functions to find the length of a side of aright triangle if we know the length of another side and

the size of one of the acute angles.
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Examples. Write an equation involving sine, cosine, or tangent that can be used to find the missing length.
Then solve the eguatlon Round your answers to the nearest tenth. :
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Inverse Sine, Cosing, and Tangent Functions
e Theinversesineor arcsine of x (sin™' x or arcsinx) isthe angle between —90° and 90° whose sineis x.
o If sinf=x, and -90°<H<90° thend =sin™"x.
» Theinverse cosine or arccosine of X (cos™ x or arccosx ) isthe angle between 0° and 180° whose
cosineisx.
o If cosé = x, and 0° <6 <180°, then & = cos™ x.
» Theinversetangent or arctangent of x (tan™ x or arctan x) isthe angle between —90° and 90° whose
tangent is x.
o If tanf=x, and —90°< A <90°, then § =tan™'x.
* The -1in sin™ x doesnot indicateareciprocal! sin™ x # 1/sin x.
sin™ x, cos™'x, and tan™ x areangles!

* Useinversefunctions when you know the sine, cosine, or tangent
of an angle and want to know how big theangleis.

Examples. Find the measure of the indicated angle to the nearest tenth of a degree.
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Solving Right Triangles

Finding al the missing angle measures and side lengths of atriangleis called “solving a
triangle’. In aright triangle, we often name the acute angles « (alpha) and S (beta) and the
lengths of the sides opposite those angles a and b, respectively. The right angle is sometimes
called y (gamma) and the length of the side opposite the right angle (the hypotenuse) isc.

* If you know the lengths of two of the sides and want the length of the third side, usethe b
Pythagorean Theorem.

* If you know the measure of one of the acute angles and want the measure of the other
acute angle, use the fact that the anglesin atriangle add to 180° (so the acute anglesin a
right triangle add to 90°). o

* If you know the measure of one angle and the length of one side and want the lengths of the other sides,
use sin, cos, or tan.

* If you know the lengths of the sides and want to figure out the angle measures, use inverse functions
(sin™, cos™, or tan™).

Examples:
Solve theright triangle in which o =30° and c = 6.

&= 90" 30"=

. A
P a sin 2o = T .
3Da o= G sin 30 '-'-Ej
b >

=
Solve theright trianglein which a=2and b =5.
c=J2%+5% = JaT 7—@
oL 2/2\ A IS
</ s tan = = (X:{'M\(%)"

» b S Bt (3) 8.2

Solve theright triangle in which g = 20° and b =15.

pe = qop_aooz

&% 1= A
°_ 1= =
i ("5 tan A0 = —— A= oo 412
&
C

§] N /&OD: _é_

C

Solve theright triangle in which a=5and c=13.

bzm:

lgiﬁ‘ - s
< 5 2N 0(——@
L
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Using trigonometry, we can find the size of an object without actually measuring the object. Two common
terms used in thisregard are angle of elevation and angle of depression.

|
g S T o > .
" Q? angle of
B D=t . depression
B thl® 1
| & o™=+
i
)
. e
“ angle of 33 . 7
. g . > alternate
. i R Y ~ o
‘q  elevation e S C o lersor
ﬂl\a‘ts

horizontal line

Examples:
The angle of elevation of the top of a cell phone tower is 38.2° at a distance of 344 feet from the tower. What is

the height of the tower?

o A
fan %82 - =iy

n= 344 tan 3827

1/13(2?0,? Fi—)

At one location, the angle of elevation of the top of an antennais 44.2°. At apoint that is 100 feet closer to the
antenna, the angle of elevation is 63.1°. What is the height of the antenna?

oD Han 44.2° = X tan ¢3.1°- x tan o 27

W
] 00 tan 44.2° = ¥ (tan 63.1°—4an 742"
(CEN . tan (3.0°-£an 44.2° {_Wf

loo £ *
L—¥ t+io —
0 - oo 4 4‘}.20
tan (%= - ol - , T 914 £t
+an £3.1 -fan 44 2

=% tan 63.1°
h=x tan ¢3.1°

"
h= 934 tan 63.10°

% +100
(%100 e 44,20 = (% tan fn’5-l°) (erree) Ex 19(.9 Fa
XA+TO

X £an .’ajHoo tan 44.9°= % tan (3, (°
-X 44.3 ~¥ 4an 44.9°

tan 44.2° =
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